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Liver. 

The  physiology  and  general  medical  affections  of  the  liver  have  already 
been  considered  in  the  last  volume.  This  section  mainly  treats  of  so- 

called  "  tropical "  and  parasitic  affections  of  the  liver,  viz. : — 

Perihepatitis     .... 1 Passive  Congestion 15 
Acute      Hepatitis  —  Malarial Suppuration  in  the  Liver — 

Hepatitis       .... 10 In  Pyaemia . 18 
Derangements  of  Circulation — Tropical  Abscess    . .       20 

Active  Congestion 12 
Pylephlebitis 

.       36 

The  Tropical  Liver    . 

Pe 

15 

RIHE 

Parasites  .... 

PATITIS 

.       42 

Definition  and  Synonyms 1 Signs  and  Symptoms    . 6 
Anatomical  Considerations    . 2 Diagnosis  and  Prognosis 8 
Varieties  and  Causation 2 Treatment  .... 9 

Pathology  and  Pathological  Changes 4 

Synonyms. — Capsulitis :  adhesive  or  plastic  hepatic  inflammation. 
Definition. — Perihepatitis  signifies  inflammation  of  the  peritoneum 

covering  the  liver. 

Discussion  of  terms  employed. — Although  the  term  capsulitis  is  frequently 
employed  to  denote  inflammation  of  the  peritoneum  covering  of  the  liver, 
this  use  of  the  word  is  apt  to,  and  does,  cause  confusion.  The  peritoneum 
is  frequently  considered  as  the  capsule  of  the  liver,  but  there  is  a  capsule  of 
subperitoneal  (fibrous)  tissue,  enveloping  the  liver  independently  of  the 
peritoneum,  best  seen  at  the  several  points  where  the  peritoneum  is  wanting, 
but  also  present  beneath  the  peritoneum  itself. 

The  surface  capsule  must  not  in  turn  be  confused  with  Glisson's  capsule, 
which  is  the  fibrous  investment  surrounding  the  vessels  at  the  gate  of  the 
liver  and  penetrating  with  them  into  the  liver  substance,  where  it  becomes 
continuous  with  the  .connective  tissue  of  the  liver  itself.  It  is  well  to 

differentiate  between  the  so-called  capsulitis  and  perihepatitis.  The  former 
is  a  secondary  affection  resulting  from  congestive  and  chronic  inflammatory 
changes  commencing  within  the  liver,  or  it  may  be  secondary  to,  or  occur 
coincidently  with,  primary  perihepatic  inflammation ;  the  latter  (peri- 

hepatitis) may  be  a  primary  ailment,  but  may  also  result  from  changes 
VOL.  VII  1 
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commencing  in  the  parietal  or  visceral  peritoneum  around  the  liver,  or  may 

be  but  part  of  a  general  peritonitis. 

The  term  capsulitis  would  be  useful  clinically  were  its  meaning 

definitely  understood.  The  (fibrous)  capsule  of  the  liver  is  a  definite 

structure  seen  best  where  the  peritoneum  is  wanting ;  but  it  exists  also  as  a 

subperitoneal  tissue,  although  thinned  and  stretched  to  a  degree.  The 

capsule  is  apparent  in  the  hypertrophied  condition  met  with  in  liver 

congestions  due  to  cardiac  regurgitation  and  cardiac  and  pulmonary  obstruc- 
tion, when  it  will  be  found  as  an  opaque,  white,  tight-fitting  covering  to  the 

liver.  Capsulitis  should  be  regarded  as  a  condition  the  result  of  passive 
hepatic  congestion  or  of  chronic  inflammatory  changes,  and  although 
perihepatitis  is  apt  to  supervene,  the  thickened  liver  capsule  may  remain 
as  such  without  perihepatic  inflammation. 

Perihepatitis,  the  result  of  general  peritonitis,  is  dealt  with  under 
peritonitis,  and  is  not  considered  in  detail  in  this  article. 

Anatomy-  The  peritoneum  envelops  the  liver  in  a  closely-fitting  covering, 
every  where  present  except  between  the  layers  of  the  coronary  ligament,  where  the 
gall-bladder  touches  the  liver,  and  at  the  transverse  fissure. 

The  peritoneal  reflections  connecting  the  liver  with  the  parietes  and  other 
viscera  are  arranged  in  three  groups. 

(1)  The  suspensory  or  falciform  ligament  slings  the  liver  to  the  abdominal  wall 
and  the  under  surface  of  the  diaphragm  ;  in  the  foetus  the  umbilical  vein  finds  its 
way  along  the  falciform  ligament,  but  after  birth  the  vein  is  obliterated  and 
remains  as  the  round  ligament  of  the  liver. 

(2)  The  coronary  ligament  passes  from  the  under  surface  of  the  diaphragm  to 
the  postero-superior  aspect  of  the  liver.  A  space  is  left  between  the  two  reflections 
forming  it,  which  gives  passage  to  the  inferior  vena  cava  and  the  lymphatics  from 
the  upper  surface  of  the  liver.  At  either  end  of  the  liver  the  two  layers  forming 
the  coronary  ligament  approach  each  other  and  constitute  the  right  and  left 
lateral  ligaments. 

(3)  The  lesser  or  gastro-hepatic  omentum  passes  from  the  stomach  to  the  under 
surface  of  the  liver  in  the  neighbourhood  of  the  transverse  fissure ;  the  lesser 
omentum  gives  passage  to  the  portal  vein,  the  hepatic  artery,  the  ductis  communis 
choledochius,  and  the  lymphatics  from  the  under  surface  of  the  liver.  The 
peritoneum  of  both  sacs  touch  the  liver — the  greater  covering  the  upper  surface 
wholly  and  the  right  side  of  the  under  surface  as  far  as  the  antero-posterior  fissure ; 
to  the  left  of  the  fissure  the  lesser  sac  of  the  peritoneum  covers  the  under  surface 
of  the  liver. 

The  Relations  of  the  Liver.— The  posterior  and  antero-superior  aspects  of  the 
liver  are  in  contact  with  the  diaphragm  for  the  most  part,  and  only  at  the  left 
anterior  portion  does  the  liver  touch  the  abdominal  parietes,  in  the  region  of  the 
epigastrium.  The  under  surface  of  the  right  lobe  is  in  direct  relation  with  the 
hepatic  flexure  of  the  colon,  with  the  duodenum  at  the  junction  of  its  first  and 
second  portion,  and  with  the  right  kidney  in  the  order  given  from  before  back- 

wards. On  the  under  surface  of  the  left  lobe  the  liver  overlaps  the  stomach. 
The  gall-bladder  occupies  a  grove  on  the  under  surface  of  the  liver  half-way  along its  anterior  border.  The  gall-bladder  differs  from  all  the  other  structures  in 
relation  with  the  liver  inasmuch  as  the  peritoneum  does  not  intervene  between them. 

Varieties.— Primary  perihepatitis  is  by  many  authorities  considered  to 
have  no  place  in  the  category  of  disease.  It  is  frequently  considered  under 
the  heading  of  hepatitis,  or  as  part  of  the  natural  sequelae  of  hepatic  lesions 
generally,  or  as  a  part  of  general  peritonitis  only.  Perihepatitis  is,  however, 
of  considerable  clinical  importance,  possessing  both  beneficial  and  deleterious 
properties  sufficient  to  justify  its  position  as  a  definite  ailment. 

Secondary  perihepatitis,  also,  is  too  often  considered  of  no  clinical  or 
pathological  moment ;  its  symptomology  is  neglected  and  its  sequelae  held  of 
but  little  or  no  account.     This  neglect  is  not  justified,  for  whether  in  its 
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clinical  indications  or  in  its  beneficial  or  pathological  effects  on  the  economy, 
secondary  perihepatitis  is  of  considerable  moment. 

General  perihepatitis  is  the  term  employed  when  the  serous  covering  of 
the  liver  is  universally  implicated.  It  is  usually  simply  a  part  of  general 
peritonitis  and  seldom  occurs  as  an  isolated  lesion. 

Local  or  patchy  perihepatitis  signifies  a  limited  inflammatory 
affection  of  the  serous  covering  of  the  liver.  The  extent  of  the  area 
may  amount  to  a  small  patch  only,  but,  on  the  other  hand,  it  may  approach 
universality. 

Local  perihepatitis  may  consist  of  a  circumscribed  patch  of  recent 
inflammatory  exudation,  as  occurs  in  hepatic  abscess  where  the  pus,  as  it 
gains  the  surface  of  the  liver,  causes  effusion  of  lymph.  Perihepatitis  arising 
in  conjunction  with  pericarditis,  pleurisy,  fractured  ribs,  or  surgical  opera- 

tions, is  usually  met  with  on  the  antero-superior  aspect  of  the  liver.  In 
ulcer  of  the  stomach,  in  malignant  disease  and  inflammation  of  the  stomach, 
duodenum,  colon,  pancreas,  gall-bladder  and  bile  ducts,  kidney,  etc., 
perihepatitis  will  occur  at  the  part  of  the  hepatic  peritoneum  in  most  direct 
apposition  with  the  diseased  organ.  In  cirrhosis  of  the  liver,  perihepatitis 
may  be  well-nigh  universal ;  in  syphilis  two  or  three  large  patches  are  the 
rule ;  in  cancerous  and  tuberculous  infiltrations  recent  lymph  may  be 
present,  but  more  frequently  numerous,  ill-developed,  fibrous  adhesions  pass 
from  the  apices  of  the  various  nodules  to  the  parietal  peritoneum  or  to  the 
peritoneum  covering  adjacent  viscera.  In  every  hepatic  abnormality 
involving  the  surface  or  capsule  (fibrous)  of  the  liver,  perihepatitis  is  the 
rule  and  not  the  exception. 

Induced  Perihepatitis.  —  Attempts  are  sometimes  made  to  induce 
perihepatitis  by  applications  of  counter-irritants  to  the  abdominal  wall  over 
the  region  of  the  liver.  The  object  of  this  practice  in  threatening  abscess 
of  the  liver  is  to  provide  a  safe  path  by  which  the  pus  may  reach  the 
surface.  Perihepatitis  is  also  induced  in  cases  of  hydatids  or  liver  abscess, 
etc.,  by  the  surgeon  cutting  down  upon  and  exposing  the  liver,  and  if 
necessary  stitching  the  visceral  and  parietal  surfaces  of  the  peritoneum 
together.  In  many  cases  of  cirrhosis  of  the  liver  where  the  hepatic  and 
parietal  layers  of  the  adjacent  surfaces  are  made  to  adhere,  a  channel  would 
be  provided  along  which  blood-vessels  could  reach  the  liver  and  establish  a 
freer  vascularity  of  the  organ  by  way  of  blood-vessels  from  the  abdominal 
wall.  A  conservation  of  this  nature  is  frequently  established  by  pathological 
change,  but  there  can  be  no  doubt  that  surgical  interference  in  this  direction 
should  be  much  more  frequently  practised  than  it  is.  The  peritoneum  over 
the  liver  is  accredited  with  the  power  of  withstanding  rough  handling  better 
than  any  other  part  of  the  membrane,  and  short  of  stitching  the  liver  to  the 
wall  of  the  abdomen,  a  mere  ruffling  of  the  adjacent  serous  surfaces  would 
bring  about  the  salutary  adhesive  process. 

Causation. — Traumatic  Perihepatitis. — Inflammation  of  the  antero- 
superior  aspect  of  the  liver,  more  especially  in  the  neighbourhood  of  the 
costal  margin,  the  result  of  a  blow  or  pressure,  is  by  no  means  uncommon. 
In  the  normal  state  the  liver  protrudes  beyond  the  rib  cartilages  in  the 
epigastrium,  and  here  the  result  of  bruising  of  the  liver  and  of  the  peritoneal 
covering  is  most  often  found. 

The  simplest  form  of  traumatic  perihepatitis  is  that  met  with  as  the 
result  of  tight-lacing.  The  portions  of  the  thoracic  and  abdominal  wall 
covering  the  liver  are  held  immovable  and  at  the  same  time  pressed  firmly 
against  the  liver  by  the  tight  garments,  but  the  liver  is  moved  to  and  fro 
by  the  contractions  of  the  diaphragm,  with  the  result  that  the  opposite 
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surfaces  are  bruised  and  chafed  and  a  low  form  of  circumscribed  peritonitis 

is  set  up. 

Injuries  of  the  liver  by  fractured  ribs  must  involve  its  peritoneal  cover- 
ing, which  splits  like  a  kid  glove  over  a  clenched  fist. 
When  the  liver  is  ruptured  the  peritoneum  may  or  may  not  give  way 

to  an  extent  commensurate  with  the  injury ;  the  rent  in  the  peritoneum 

may  fall  considerably  short  of  the  tear  in  the  liver,  causing  the  blood  to 
escape  into  a  more  or  less  complete  bag  of  hepatic  peritoneum.  The  rectus 
muscle  in  the  epigastrium  protects  the  liver  beneath  from  injury ;  but  over 
the  fundus  of  the  gall  -  bladder,  where  the  parietal  tissues  are  wholly 
aponeurotic,  little  or  no  protection  is  afforded  against  a  blow  in  this 
reoion,  and  the  frequency  of  peritoneal  adhesions  round  the  gall-bladder, 
especially  when  the  organ  is  distended,  is  thus  partly  accounted  for. 

The  liver,  when  struck  by  a  blow  in  front,  may  rupture  posteriorly  or 
on  the  under  surface  only,  and  a  local  peritonitis  may  resolve  itself  into 
firm  fibrous  adhesions  to  neighbouring  organs. 

Primary  Perihepatitis  is,  in  the  opinion  of  the  writer,  a  condition  met 
with  especially  in  the  tropics,  as  the  result  of  exposure  to  cold.  Just  as 
pleurisy  may  occur  as  a  primary  disease  independent  of  pneumonia,  so  a 
localised  or  patchy  perihepatitis  may  occur  on  the  liver  and  from  similar 
causes.  In  the  tropics  it  is  the  abdominal  rather  than  the  thoracic  organs 
which  are  called  upon  to  resist  climatic  influences,  whereas  in  temperate 
climates  the  opposite  is  the  case.  Exposure  of  the  abdomen,  more  especially 

at  night,  may  end  in  an  intestinal  flux,  or  may  give  rise  to  a'cute  pain  in 
the  right  lower  costal  region,  associated  with  increase  of  temperature,  with 
hurried,  shallow  breathing,  etc.,  signs  and  symptoms  closely  resembling 
pleurisy  of  the  right  side.  We  are  apt  to  assume  that  the  ailment  is 
primarily  pleuritic  and  secondarily  perihepatitic,  and  even  the  friction 
heard  through  the  chest  wall  may  be  peritoneal  instead  of  pleuritic ;  yet 
are  we  slow  to  ascribe  the  friction  sound  to  peritonitis.  A  careful  investi- 

gation may  elucidate  the  fact  that  perihepatitis,  and  not  pleurisy,  is  the 
lesion,  or  that  the  inflammatory  changes  started  together  and  not  con- 

secutively, as  is  so  often  assumed. 
Secondary  Perihepatitis  may  be  the  result  of  lesions  commencing  within 

the  liver.  An  hydatid  tumour  may  excite  a  localised  perihepatitis  as  it 
extends  beyond  the  liver  area,  but  this  is  not  invariably  the  case,  and  in  con- 

sequence of  the  absence  of  a  benign  perihepatitis  the  contents  of  the  hydatid 
may  find  their  way  into  the  peritoneal  cavity.  In  liver  abscesses  similar 
phenomena  may  develop — the  presence  or  absence  of  adhesions  determining 
the  course  of  the  pus  and  the  safety  of  the  patient.  Cancerous  and 
tubercular  infiltrations  of  the  liver  seldom  cause  well-marked  hepatic 
adhesions ;  there  may  be  no  appearance  of  an  exudation  on  the  liver  in 
either  of  these  conditions,  and  even  when  it  does  occur  it  usually  consists 
of  weak  adhesions  between  merely  the  apices  of  nodules  and  the  parietal 
peritoneum. 

Syphilitic,  amyloid,  hypersernic,  and  inflamed  conditions  of  the  liver 
may  each  be  associated  with  or  may  set  up  a  concomitant  perihepatitis. 

Pathology  and  Pathological  Changes. — Non-infective  perihepatitis 
has  in  the  light  of  recent  pathology  come  to  be  regarded  as  an  impos- 

sibility. Bacterial  invasion  is  at  the  root  of  inflammatory  changes  in the  peritoneum  as  well  as  of  all  other  serous  membranes. 

In  connection  with  the  peritoneum  certain  bacteria  are  ever  ready  to  launch 
themselves  upon  an  altered  or  abnormal  portion  of  its  surface;  of  these  the bacillus  coli  communis  is  the  most  commonly  met  with.     Resident  in  a  normal 
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state  within  the  whole  length  of  the  alimentary  canal,  with  physiological  but  with 
no  pathological  powers,  yet  this  very  bacillus,  in  altered  conditions,  may  become 
pathogenetic  to  a  degree.  Should  the  walls  of  the  intestinal  tract  become 
diseased,  the  bacillus  coli  travels  beyond  its  natural  limits,  bearing  in  or  around  it 
a  toxic  agency.  On  the  other  hand,  should  any  portion  of  the  abdominal  contents 
depart  from  the  normal,  thither  will  the  bacillus  drift  and  set  up  inflammatory  or 
destructive  changes.  The  escape  of  the  colon  bacillus  from  the  intestinal  tract 
need  not  be  owing  to  direct  injury  of  the  intestinal  walls,  although,  in  the  case  of 
derangement  of  the  liver,  the  intestinal  functions  will  be  necessarily  upset. 
Reasoning  from  this  basis,  it  is  plain  that  a  disturbance  of  nutrition  of  the 
endothelial  lining  of  the  peritoneal  surface  of  the  liver  may  attract  the  bacillus 
coli  communis  to  the  altered  spot  and  inflammatory  changes  ensue.  That  the 
inflammation  set  up  should  remain  limited,  or  that  the  fluids  exuded  should  fail 
to  set  up  general  peritonitis  by  finding  their  way  into  the  general  cavity  of  the 
peritoneum,  seems  remarkable.  Explanations  of  this  limitation  are  to  be  sought 
for  in  the  fact  that  the  peritoneum  is  endowed  with  a  certain  power  of  counter- 

acting and  resisting  the  toxic  power  of  such  infective  influences.  Experiment 
and  every-day  experiences  in  abdominal  surgery  prove  this  to  be  the  case,  and  the 
principle  admits  of  application  in  the  case  of  individual  organs  being  attacked. 
Moreover,  the  general  pressure  maintained  in  all  parts  of  the  abdominal  contents 
thwarts  the  precipitation  of  fluid  exudations  to  the  lower  reaches  of  the  cavity. 
Were  this  not  the  case,  pelvic  peritoneal  inflammation  subsequent  to  any 
and  every  inflammation  starting  within  the  abdominal  cavity  would  be  more 
common.  Pelvic  peritonitis,  however,  does  not  necessarily,  or  even  usually, 
succeed, — showing  that  the  inflammatory  fluids,  issuing  around  any  individual 
organ,  are  naturally  primarily  restricted  to  the  peritoneum  in  the  immediate 
neighbourhood  of  the  diseased  part. 

With  the  bacillus  coli  communis  other  bacteria  appear,  and  both  streptococci 
and  staphylococci  may  infect  a  local  peritoneal  inflammation. 

The  presence  of  the  micrococcus  lanceolatus  (the  pneumococcus  of  Fraenkel) 
does  not  seem  more  common  in  perihepatitis  than  in  other  peritoneal  inflam- 

mations, although  the  proximity  of  the  liver  to  the  lung  and  intimate  lymphatic 
association  therewith  might  have  implied  that  such  would  be  the  case. 

The  amoeba  coli  is  also  accredited  with  causing  perihepatitis  in  two  situations 
at  least — namely,  where  the  colon  touches  the  liver,  and  again,  upon  the  upper 
aspect  of  the  liver.  The  amoeba  coli,  like  the  bacillus  coli,  is  found  at  times  in 
the  intestine  of  healthy  persons  ;  but  in  several  abdominal  diseases  and  func- 

tional derangements  it  becomes  endowed  with  pathological  powers,  as  witnessed 
in  the  so-called  amoebic  dysentery.  Not  only  so,  but  it  may  become  extra- 

intestinal by  finding  its  way  through  the  intestinal  walls  and  gaining  the  cavity 
of  the  peritoneum.  When  the  amoeba  passes  through  the  part  of  the  colon  in 
contact  with  the  liver  at  the  hepatic  flexure  the  localised  perihepatitis  admits  of 
explanation  ;  but  how  the  parasite  gains  the  upper  surface  of  the  liver  is  not  so 
apparent.  It  would  seem  that  the  infection  of  this  region  is  determined  by  the 
general  drift  of  lymphatic  fluids  towards  the  upper  part  of  the  abdominal  cavity, 
and  that  here,  between  the  constantly  -  moving  liver  and  diaphragm,  a  peri- 

hepatitis is  induced  which  binds  the  liver  to  the  diaphragm  and  the  adjacent 
parietal  wall. 

After  perihepatitis  the  parts  may  return  to  their  normal  condition  without 
any  trace  of  the  inflammatory  disturbance  being  left.  The  lymph  effused  on  the 
surface  may  undergo  fatty  degeneration  and  be  absorbed  together  with  the 
inflammatory  fluids  exuded.  It  is  more  usual,  however,  for  the  lymph  to  become 
organised  and  to  remain  : — (1)  Of  a  membranous  sheet  of  adhesions,  closely  binding 
the  liver  to  the  diaphragm  and  the  abdominal  wall  or  to  the  neighbouring  viscera. 
The  fibrous  material  may  be  as  tough  as  leather — so  much  so  that  on  the  post- 

mortem table  the  parts  cannot  be  torn  apart ;  (2)  the  adhesions  may  have  become 
stretched  whilst  in  the  pliant  state,  and,  if  so,  they  will  appear  as  filamentous 
adhesions  allowing  of  fairly  free  movement  between  the  liver  and  the  neighbour- 

ing structures.  During  convalescence  from  a  perihepatitis,  therefore,  it  is 
important  that  the  patient  should  have  massage,  and  take  exercise  calculated  to 
expand  the  chest,  for  the  purpose  of  lengthening  the  adhesions  ;  for  when  the 
adhesions  are  of  a  membranous  character  the  right  side  of  the  chest  is  hampered 
in  its  movement,  the  right  shoulder  drops,  a  sense  of  weight  remains  in  the  right 
chest,  especially  when  any  exercise  is  taken  ;  therefore  everything  possible  should 
be  done  to  prevent  "  the  liver  sticking  to  the  ribs "  during  the  early  stages  of convalescence. 
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Signs  and  Symptoms.— Acute  perihepatitis,  occurring  primarily  with 

or  without  pleurisy,  or  secondary  to  acute  affections  of  the  liver,  is  usually 

ushered  in  by  a  definite  train  of  symptoms.  An  initial  rigor,  should  it 

occur,  is  no  guide  to  the  nature  of  the  peritoneal  lesion  around  the  liver. 

Pain  diffused  over  the  epigastrium  and  the  right  lower  ribs  suggests  a  general 

perihepatitis,  whilst  a  pronounced  pain,  referred  to  a  more  or  less  definite 

spot,  betokens  a  localised  perihepatitis.  Eespiration  is  hampered,  and  the 

right  side  steadied  and  fixed  against  movement.  A  short,  catching,  hack- 
ing, dry  cough  is  a  frequent  symptom  often  provoked  when  the  liver  is 

being  examined.  The  pulse  is  hard  and  small,  becoming  softer  only  when 
free  exudation  occurs.  The  muscles  of  the  abdominal  wall  generally,  and 

over  the  region  of  the  liver  especially,  become  tense  and  rigid  the  moment 

any  attempt  is  made  to  examine  the  liver.  Percussion  below  the  costal 

margin  is  attended  by  pain.  When  the  liver  is  grasped  and  moved  between 
the  hands,  by  placing  one  over  the  right  lower  ribs  behind  and  the  other 

over  the  region  of  the  epigastrium,  acute  pain  is  usually1  elicited,  and 
frequently  a  sharp,  darting  pain  shoots  up  to  the  shoulder,  causing  the  patient 
to  scream  and  remonstrate  strenuously  against  the  manipulation  being 
repeated.  The  pain  from  perihepatitis  is  not  usually  diffused  over  the 
shoulder,  as  is  the  case  in  hepatic  pain,  but  is  frequently  concentrated  on 
the  cervical  aspect  of  the  angle  formed  between  the  clavicle  and  the 
acromion  process  of  the  scapula ;  the  patient  will  frequently  press  a  finger 
firmly  and  deeply  into  the  recess  to  relieve  pain.  Vomiting  occurs 
especially  when  the  stomach  walls  are  in  contact  with  the  area 
of  perihepatic  inflammation.  Hiccough  is  at  times  troublesome.  The 

usual  accompaniments  of  "  feverishness,"  headache,  foul  tongue,  etc., 
are  less  frequent  in  perihepatitis  than  in  almost  any  other  inflam- 

matory state.  The  facial  aspect  in  perihepatitis,  as  compared  with  hepatic 
ailments,  is  usually  most  marked.  In  lesion  confined  to  the  liver  the 
patient  is  apt  to  despise  his  affection,  can  with  difficulty  be  kept  in 
bed  or  even  indoors,  and  his  aspects  show  little  sign  of  suffering.  When 

perihepatitis  supervenes  all  this  is  changed,  and  the  patient's  drawn 
features  and  general  condition  of  suffering  indicate  that  the  peritoneum  is 
involved  in  the  inflammation. 

In  every  case  of  perihepatitis  the  genesis  of  the  ailment  must  be  sought 
for.  The  condition  is  so  frequently  secondary  to  some  diseased  condition  of 
the  liver,  peritoneum,  pleura,  pericardium,  lungs,  heart,  and  kidney,  that  each 
of  these  ought  to  be  systematically  examined  in  turn.  Well-nigh  every 
affection  of  the  liver  may  engender  perihepatitis  ;  it  may  be  but  a  part  of  a 
general  peritonitis,  acute  or  chronic  ;  pleurisy  and  pneumonia  may  coexist, 
may  precede,  or  may  follow  a  perihepatitis ;  pericarditis  is  a  frequent  con- 

comitant and  a  possible  etiological  factor.  Eegurgitant  venous  condi- 
tions due  to  cardiac  incompetency  or  cardiac  and  pulmonary  obstruction  are 

always  associated  with  mechanical  congestion  of  the  liver,  a  tense  capsule 
and  a  tendency  to  perihepatitis.  Interstitial  nephritic  changes  with 
albuminuria,  ascites,  etc.,  are  frequently  the  antecedents  of  chronic  peri- 

tonitis, and  therefore  of  general  perihepatitis.  In  every  case  of  chronic 
perihepatitis  kidney  mischief  is  to  be  suspected  and  sought  for.  Of  the 
signs  and  symptoms  observable  in  perihepatitis  none  are  more  characteristic 
than  the  position  assumed  by  the  patient.  Lying  on  the  left  side  is 
attended  by  pain  of  a  severe  and  characteristic  nature.  The  patient 
describes  the  pain  as  of  a  sharp,  dragging  character,  whilst  at  the  same 
time  the  breathing  and  the  heart  rhythm  are  interfered  with.  Lying  on 
the  left  side  is  also  frequently  accompanied  by  pain,  and  the  patient  finds 



LIVEE  7 

most  comfort  on  the  back  with  the  knees  drawn  up   and  the  head  and 
shoulders  well  supported  by  pillows. 

The  friction  sounds  of  perihepatitis  differ  to  some  extent  from  those 

heard  in  pleurisy.  In  recent  pleurisy  the  friction  note  is  high-pitched, 
continuous,  and  formed  as  it  were  by  a  number  of  short,  rapid,  consecutive 
crackles.  The  peritoneal  rub  is  attended  by  a  low  note,  is  heard  chiefly  at 
the  beginning  of  inspiration  and  at  the  end  of  expiration,  and  consists  of  a 

few  slowly-emitted  rubs. 

Prevalence  of  Perihepatic  Adhesions.  —  At  200  post  -  mortem  observations 
made  by  the  writer,  55  presented  perihepatic  adhesions  in  some  form.  The 
cases  were  not  selected,  the  notes  being  taken  from  cases  irrespective  of  the  cause 
of  death.  Forty  of  the  observations  were  made  in  Hong-Kong,  and  the  remainder 
in  London.  In  the  tropics,  although  the  number  observed  was  too  small  for 
positive  opinion,  Europeans  presented  hepatic  adhesions  more  frequently  than  in 
the  case  of  natives.  In  30  of  the  55  cases  there  was  no  suspicion  of  hepatic 
disease  during  life. 

Perihepatitis  and  Ascites. — General  perihepatitis,  apart  from  hepatic  lesions 
and  general  peritonitis,  is  so  rare  an  affection  that  there  are  but  few  data  to  go 
upon  as  to  its  immediate  effects  and  sequelae.  Such  evidence  as  there  is,  however, 
would  appear  to  indicate  that  perihepatitis,  per  se,  is  not  directly  provocative  of 
ascites.  That  perihepatic  infiltrations  and  inflammations  cause  constrictions  of  the 
vessels  at  the  gate  of  the  liver  to  any  marked  extent,  and  therefore  become  a 
potent  factor  in  developing  ascites,  is  not  in  evidence.  Were  it  so,  it  is  not  likely 
that  the  bile  passages  would  so  frequently  escape  constriction  while  the  portal 
vein,  with  which  the  bile  ducts  are  so  closely  allied  in  position,  would  alone  suffer. 
And  as  we  know  jaundice  to  be  a  rare  symptom  in  perihepatitis,  we  have  no  right 
to  assume  that  ascites  is  likely  to  follow  perihepatic  thickening.  With  the  liver  in  a 
state  of  even  advanced  cirrhosis,  ascites  when  it  occurs  is  a  late  development  and  one 
which  post-mortem  evidence  shows  is  most  frequently  associated  with  chronic 
peritonitis.  The  supervention  of  general  peritonitis  (with  perihepatitis)  in  a 
case  of  cirrhosis  appears  to  be  the  state  most  favourable  to  develop  ascitic  com- 

plications. In  cirrhosis  of  the  liver,  especially  when  associated  with  interstitial 
nephritis,  perihepatitis  is  a  frequent  lesion.  The  adhesions  formed  in  such  a 
condition  may  be  confined  to  the  liver,  spleen,  and  colon,  or  they  may  be  part  of  a 
general  chronic  peritonitis  so  commonly  met  with  in  cirrhosis  with  ascites.  The 
immediate  part  played  by  a  cirrhotic  liver  in  causing  ascites  is  not  yet  settled,  for  it 
would  appear  that  ascites  seldom  becomes  pronounced  until  a  general  peritonitic 
change  supervenes.  But  few  cases  of  universal  perihepatitis  without  general 
peritonitis  have  been  observed,  and  as  in  these  ascites  has  not  been  recorded  it  is 
fair  to  assume  that  perihepatitis  by  itself  is  not  a  primary  determining  cause  of 
ascites. 

The  sequelos  of  perihepatitis  may  be  classified  into  the  beneficial  and  the  harm- 
ful. The  beneficial  effects  of  perihepatitis  are  seen  when  the  liver  adheres  to  other 

organs  as  the  result  of  disease  commencing  within  its  own  boundaries  or  arising  in 
neighbouring  organs.  Abscesses,  hydatids,  etc.,  extending  from  the  liver  may,  by  the 
perihepatitis  they  induce,  be  guided  by  channels  to  safe  outlets.  Pus  may  come  to 
the  surface,  may  be  conducted  through  the  diaphragm  and  lung,  may  reach  the 
colon,  stomach,  etc.,  along  tracts  which  prevent  its  bursting  in  the  peritoneum 
or  pleura.  In  the  same  way  in  hydatids  and  even  in  malignant  disease,  a  barrier, 
the  result  of  perihepatitis,  may  be  formed  which  may  check  for  a  time,  at  any 
rate,  serious  results.  Disease  in  neighbouring  organs  may  also  be  arrested  by  a 
timely  perihepatitis.  Perforating  ulcers  of  the  stomach,  disease  in  the  colon 
and  pancreas  may  be  arrested  at  the  liver  walls  by  perihepatitic  barriers  of  inflam- 

matory tissue.  The  beneficial  results  of  perihepatitis  are  also  seen  in  cirrhosis, 
where  by  extensive  adhesions  the  vascular  supply  of  the  liver  is  benefited  to  a 
high  degree.  The  detrimental  action  of  perihepatitis  is  evident  in  the  arrest  of 
movement,  caused  by  the  liver  and  diaphragm  being  bound  together,  whereby  the 
breathing  is  impeded,  exercise  is  curtailed,  the  functions  of  the  liver  do  not  derive 
the  full  benefit  of  the  respiratory  movements,  and  in  consequence  the  general 
health  becomes  impaired. 

Induration  of  the  liver  tissue  is  another  pathological  state  ascribed  to  peri- 
hepatitis. Recurrent  attacks  of  perihepatitis,  seen  especially  in  residents  in  the 

tropics,  there  can  be  no  doubt,  tend  to  infiltrate  the  liver  with  fibrous  tissue  ;  but 
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that  perihepatitis  and  subsequent  capsulitis  directly  cause  a  general  induration 
of  the  liver  substance  is  a  sequel  of  conditions  not  by  any  means  constant.  In 
many  post-mortem  examinations  such  a  train  of  pathological  changes  would  seem 
undoubted,  but  in  others  the  liver  retains  a  normal  appearance,  or  it  may  even 

become  softer  than  is  natural'  In  yet  another  group  of  cases  of  perihepatitis  the 
branches  of  the  portal  vein  may  be  found  surrounded  by  fibrous  thickenings 
whilst  the  liver-cells  retain  their  normal  appearance.  The  information  at  our 
disposal  is  too  limited  to  come  to  a  definite  conclusion  in  the  matter  ;  but  the 
question  seems  to  be  mostly  one  of  time  and  degree,  as  recurrent  attacks  of  peri- 

hepatitis may  no  doubt  bring  about  some  degree  of  hepatic  induration. 
The  post-mortem  appearances  of  perihepatic  inflammation  may  be  (l)a  general 

coating  of  recent  lymph  on  the  surface  of  the  liver,  which  can  be  easily  peeled  off; 
(2)  the  lymph  may  become  organised  and  form  fibrous  material,  which  may  extend 
as  a  tough  membranous  layer  binding  the  liver  and  the  adjacent  parts  firmly 
together,  so  that  the  liver  can  only  move  during  respiration  with  the  diaphragm 
and  the  viscera  in  contact  with  it  as  a  whole ;  or  (3)  the  fibrous  material  may  be 
stretched  and  thinned  out  into  filamentous  bands  which  allow  of  fairly  free 
movement. 

Diagnosis. — Acute  perihepatitis  is  most  apt  to  be  mistaken  for  pleurisy 
of  the  right  side.  When  we  consider  how  often  even  the  presence  of  a  liver 
abscess  is  obscured  by  and  mistaken  for  a  right  basal  pneumonia,  we  are 
prepared  for  serious  difficulty  in  this  direction.  Pleurisy  and  perihepatitis 
are,  as  shown  above,  frequently  concomitant  diseases.  In  almost  every  case 
of  old  pleuritic  adhesions  at  the  lower  part  of  the  right  chest,  perihepatic 

adhesions  will  be  met  with  post-mortem,  and  the  two  conditions  may  have 
arisen,  developed,  and  run  their  course  in  common.  It  is  usual  to  assume 
that  the  affections  are  not  coincident,  and  that  the  pleurisy  is  the  primary 
ailment :  this  is  frequently  the  case  no  doubt,  but  in  many  instances  the 
peritoneum  may  have  been  first  affected  or  the  two  conditions  may  have 
started  together.  The  pleuritic  signs  and  symptoms  are  apt  to,  and  usually 
do,  obscure  the  peritoneal.  The  friction  sounds  are  ascribed  to  the  pleural 
state,  whereas  the  peritoneal  rub  may  be  the  more  marked.  By  grasping  the 
liver  by  the  hands  placed  front  and  back  and  moving  the  liver  backwards 

and  forwards  the  diagnosis  may  be  cleared  up.  The  sharp,  excruciating- 
pain  shooting  up  to  the  clavicular  angle  can  only  be.  elucidated  by  this 
method,  and  the  diagnosis  of  perihepatitis  with  or  without  pleurisy  can  be 
established.  There  are  several  other  diagnostic  features  which  are  sufficiently 
obvious  from  a  study  of  the  signs  and  symptoms. 

The  diagnosis  of  perihepatitis  in  cases  of  interstitial  nephritis,  accom- 
panied by  cirrhosis  and  ascites,  is  of  little  clinical  consequence,  as  the 

perihepatitis  itself  plays  but  a  small  part  in  hastening  the  end ;  and  again, 
perihepatitis  is  assumed  to  be  present  when  the  signs  of  chronic  peritonitis 
are  apparent. 

The  most  important  clinical  point  to  settle  is  whether  a  recurring 
perihepatitis  is  or  is  not  accompanied  by  cirrhosis.  A  patient  who  has 
cirrhosis  or  hepatic  induration  will  in  all  probability  have  at  the  same  time 
peritoneal  adhesions  over  the  liver.  Exposure  to  chill,  injury,  etc.,  may, 
however,  set  up  a  subacute  perihepatitis,  supervening  upon  old  perihepatic 
trouble,  without  marked  symptoms  of  hepatitis  or  increasing  induration. 

If  the  liver  tissue  is  not  seriously  involved — and  it  may  not  be — it  is 
important  to  check  the  perihepatitis,  however  slight  or  subacute,  as  there  is 
a  danger  of  the  liver  becoming,  in  time,  indurated  and  even  cirrhosed.  On 
the  other  hand,  if  cirrhosis  is  marked,  a  further  development  of  perihepatic 
adhesions  is  calculated  to  do  good  by  establishing  relief  channels  for  the 
vascular  and  lymphatic  communications  of  the  liver.  The  practitioner  is 
therefore  in  a  dilemma  concerning  the  prognosis,  as,  on  the  one  hand, 
perihepatic  adhesions  by  inducing  induration  may  injure  the  liver  tissue, 
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whilst,  on  the  other  hand,  given  a  cirrhosed  liver,  perihepatic  adhesions  will 
help  the  liver  to  acquire  an  additional  blood-supply. 

If  jaundice  is  present  with  the  other  clinical  evidence  of  cirrhosis,  then 
is  it  almost  certain  that  the  liver  is  seriously  cirrhosed ;  but  when  jaundice 
and  ascites  are  absent,  the  pain,  etc.,  in  the  region  of  the  liver  is  in  all 
probability  of  perihepatic  origin  and  the  liver  tissue  is  not  seriously 
involved. 

Prognosis. — Perihepatitis  may  be  a  mere  local  condition  brought  on  by 
chill  and  exposure,  and.  may  subside  without  further  recurrence.  Peri- 

hepatitis supervening  in  a  case  of  cirrhosis  may  be  beneficial  in  its  effects 
by  allowing  an  increased  and  alternative  blood-supply  to  the  liver.  Eecurrent 
attacks  of  perihepatitis  in  a  person  with  a  fairly  normal  liver  may  set  up  a 
capsulitis,  and  the  fibrous  change  advancing  into  the  liver  substance  will,  in 
time,  interfere  with  the  nutrition  of  the  liver-cells  themselves,  inducing 
atrophy.  It  is  therefore  of  the  utmost  importance  in  prognosis  to  ascertain 
the  condition  of  the  liver,  of  the  peritoneum,  and  of  the  kidneys  before 
coming  to  a  conclusion. 

Treatment. — When  the  signs  and  symptoms  of  perihepatitis  are  pro- 
nounced, a  definite  line  of  treatment  must  be  pursued.  Eest  in  bed  is  of 

primary  importance,  whilst  at  the  same  time  the  warmth  of  the  bed-clothes 
is  beneficial.  The  diet  is  of  consequence — red  meats  and  alcohol  being 
strictly  withheld.  Locally,  the  pain  may  be  relieved  by  poultices  and  hot 
packs,  or,  when  very  severe,  the  right  side  may  require  strapping,  so  as  to 
prevent  movement.  Counter-irritation  may  be  applied  over  the  hepatic 
area  by  means  of  oil  of  mustard,  sinapisms,  or  the  liniment  of  iodine.  Eight 
or  ten  leeches  applied  over  the  region  of  the  liver  frequently  checks  the 
progress  of  the  inflammation.  Should  ascites  develop,  paracentesis  may 
become  necessary. 

In  addition  to  local  treatment  the  liver  may  be  acted  upon  by  thera- 
peutic means.  Sulphate  of  soda  will  best  serve  the  purpose  of  a  hepatic 

drain,  the  effervescing  preparation  being  the  more  agreeable  form  in  which 
to  administer  the  drug.  Eecurrent  perihepatitis  must  be  treated,  to  begin 
with,  in  a  manner  similar  to  that  employed  for  the  acute  form.  As  hepatic 
congestion  is  usually  present  with  this  condition,  it  is  well  to  administer 
the  chloride  of  ammonium  in  an  alkaline  mixture  for  some  days  after  the 
more  pronounced  symptoms  have  disappeared.  Iodide  of  potassium  is  to  be 
recommended  as  a  means  of  counteracting  the  local  tendency  to  fibrous 
deposit,  after  a  subacute  attack  of  perihepatitis  has  subsided. 

Old-standing  adhesions,  the  result  of  perihepatitis,  are  to  be  treated  by 
massage  and  by  hot  packs,  followed  by  inunctions  (of  mercurial  ointment). 
Systematic  exercises,  especially  devoted  to  chest  expansion  and  movements 
of  the  arms,  especially  the  right,  are  of  benefit  in  loosening  the  adhesions 
between  the  liver  and  the  diaphragm  or  abdominal  wall. 

Perihepatitis  may  be  induced  in  advanced  cirrhosis  by  exposing  the 

liver  by  abdominal  section,  and  "  ruffling  "  the  peritoneum  over  the  liver  by 
scraping  with  a  blunt  instrument  or  other  means.  The  beneficial  effects  of 
such  treatment  can  only  be  expected  in  exceptional  cases,  where  cirrhosis  of 
the  liver  is  marked  and  uncomplicated  by  kidney  disease,  by  cardiac  or 
pulmonary  regurgitation,  or  by  any  of  the  deposits  and  infiltrations  to 
which  the  liver  is  liable. 

LITERATURE.— 1.  Terillon.    Progres  Midical.    1883.— 2.  Allbutt.     Vol.  iii.  Acute  and 
Chronic  Peritonitis.  1897.— 3.  Frerichs.  Vol.  i.  New  Sydenham  Society.— 4.  Murchison. 

Diseases  of  the  Liver.  1885. — 5.  Adami.  Sajon's  Annual,  article  "Cirrhosis."  1898. — 
6.   Twentieth  Century  Practice,  vol.  xix.  p.  771. 
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Acute  Hepatitis,  Malarial  Hepatitis 

Definition. — Acute  inflammation  of  the  parenchyma  of  the  liver. 
Etiology. — By  far  the  commonest  cause  of  acute  hepatitis  is  malaria. 

In  temperate  climates  derangement  of  the  liver,  associated  with  a  deter- 
mination of  blood  to  the  organ,  seldom  passes  beyond  the  stage  of  acute 

hyperemia.  The  chief  exception  to  this  statement  is  to  be  met  with  in 
cases  of  alcoholic  engorgement ;  but  primary  hepatitis  is  not  usually  of 
alcoholic  origin.  Alcohol  induces  a  gradual  induration  of  the  connective 
tissue  of  the  liver,  the  chronicity  of  which  is  occasionally  interrupted  by 
acute  hyperemia  of  the  organ,  or  it  may  occasionally  amount  to  an  actual 
acute  inflammation. 

A  primary  hepatitis,  however,  is  uncommon  outside  warm  climates,  and 
the  cause,  rightly  or  wrongly,  is  assigned  to  malaria.  Exposure  to  cold  or  to 
the  sun  alone  or  climate  may  be  factors  in  the  genesis  of  hepatitis,  even 
when  the  malarial  parasite  is  present  in  the  blood ;  and  proofs  are  not 
wanting  that  from  some  such  causes,  independently  of  malaria,  hepatitis 
may  arise.  The  writer  treated  a  case  of  acute  hepatitis  going  on  to  sup- 

puration on  a  man  who  had  arrived  in  the  tropics  but  five  weeks 
previously,  who  had  never  had  dysentery  nor  an  attack  of  malaria. 

Signs  and  Symptoms. — The  chief  distinction  between  congestion  and 
inflammation  of  the  liver  is  the  absence  or  presence  of  fever.  It  may  be 

taken  as  a  maxim  that,  given  a  temperature  over  100°  F.  in  derange- 
ments confined  to  the  liver  itself,  hepatitis  is  present.  The  border- land 

between  hyperemia  and  inflammation  of  the  liver  is  but  a  step,  and  the 
state  of  the  temperature  seems  the  most  reliable  factor  in  determining  the 
distinction.  Each  possesses  several  points  of  individuality,  but  the  signs 
and  symptoms  of  hepatitis  seem  but  an  aggravated  form  of  those  met 
with  in  hyperemia. 

The  pain  in  hepatitis  is  greater  both  whilst  the  patient  is  at  rest  and 
during  movement ;  the  shoulder-ache  is  more  definite  and  concentrated ; 
vomiting  and  retching  are  more  pronounced  and  frequent ;  and  blood  is 
more  often  present  in  the  vomit.  The  thoracic  movements  in  hepatitis  are 
shallow  in  the  extreme ;  the  abdomen  is  rigid ;  and  even  the  weight  of  the 
bed-clothes  causes  discomfort.  Restlessness,  irritability,  impossibility  of 
lying  on  either  side  or  flat  on  the  back  with  a  low  pillow,  aid  in  the 
diagnosis.  The  patient  prefers  to  sit  propped  up  in  bed  with  a  support  to 
the  back  and  with  the  knees  flexed  in  a  semi-sitting  posture. 

The  tongue  is  usually  red,  except  on  the  posterior  part,  where  it  is 
coated  with  a  dry  brownish-yellow  fur ;  thirst  is  distressing ;  vomiting  of 
bilious  matter,  becoming  ultimately  of  a  watery  greenish  appearance, 
attended  by  violent  retching,  may  be  incessant,  causing  exhaustion  and  at 
times  collapse.  The  bowels  may  remain  inoperative,  probably  from  paresis, 
for  days,  or  an  acrid  fluid  diarrhoea  prevails  with  frequent  calls  to  stool. 
The  contents  of  the  bowel  when  expelled  possess  a  foul  smell,  inducing 
frequently  an  attack  of  vomiting  before  the  patient  leaves  the  closet. 

The  urine  is  scanty,  high-coloured,  and  loaded  with  urates ;  occasionally 
albumin  is  present,  and  the  amount  of  urea  varies  from  day  to  day,  now 
increased,  now  diminished  in  quantity. 

The  pulse  is  quick,  hard,  and  full ;  the  breathing  is  shallow ;  and  a  dry 
cough,  causing  at  times  acute  suffering,  is  always  dreaded  by  the  patient. 

The  liver,  when  examined,  in  primary  hepatitis  will  be  found  increased 
in  area  in  every  direction.  The  upper  limit  of  dulness  may  extend  as 
high  as  the  nipple ;  and  far  beyond  the  costal  margin,  it  may  reach  to  just 
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above  the  umbilicus.  In  other  cases  the  area  of  the  liver  dulness  may  not 
be  so  pronouncedly  increased.  In  hepatitis  associated  with  spirit  drinking 
there  may  be  little  or  no  enlargement,  owing  no  doubt  to  the  presence  of 
cirrhosis,  but  in  primary  hepatitis  the  increase  in  size  is  usually  as  de- 

scribed. On  percussion,  palpation,  and  movement  of  the  liver  (by  a  hand 
placed  back  and  front)  acute  pain  is  complained  of,  and  when  perihepatitis 
is  present,  as  is  so  often  the  case,  the  agony  of  pain  caused  by  the  examina- 

tion causes  positive  dread  of  its  being  repeated.  Jaundice,  even  in  a  mild 
degree,  is  quite  exceptional. 

When  malaria  is  the  cause  of  hepatitis  the  spleen  will  be  found 

enlarged;  but  in  non-malarial  forms  of  the  disease  it  is  not  usual  to 
find  the  area  of  the  spleen  increased  in  size.  Dysentery  may  precede,  may 
appear  simultaneously  with,  or  may  occur  during  an  attack  of  hepatitis. 
Should  any  of  these  conditions  prevail  there  is  great  likelihood  of  the 
inflammation  ending  in  suppuration.  An  attack  of  simple  hepatitis 
usually  lasts  a  week  or  ten  days. 

Morhid  Anatomy. — Opportunities  of  examining  the  liver  post-mortem  in  the 
initial  stage  of  acute  hepatitis  seldom  occur ;  but  in  post-mortem  examinations 
of  patients  dead  of  acute  malarial  diseases,  the  following  changes  will  be  noted. 

(1)  The  liver  may  be  considerably  or  only  somewhat  enlarged,  and  of  a  dusky 
pigmented  slate-gray  appearance.  When  cut  into,  the  vessels  will  be  found 
charged  with  blood,  and  the  parenchyma  of  the  liver  markedly  softened.  Peri- 

hepatitis is  commonly  found  to  a  greater  or  less  extent  and  the  general  capsule 
is  thickened. 

(2)  When  the  blood  of  the  liver  is  examined  microscopically  in  the  early 
stages  of  acute  malarial  disease,  the  capillaries  will  be  found  to  contain  numbers 
of  pigment-laden  cells  clinging  to  the  walls  of  the  blood-vessels  or  accumulated  in 
masses  forming  actual  thrombi.  The  cells  are  leucocytes,  phagocytes,  or  the 
large  white  cells  derived  from  the  splenic  tissue,  and  containing,  it  may  be,  not 
only  melanin,  but  incorporated  infected  blood  corpuscles,  free  malarial  parasites, 
and  even  the  products  of  hsemoglobinic  disintegration.  These  macrophages  and 
pigment-laden  cells  are  carried  by  the  splenic  vein  from  the  spleen,  where  the 
cells  laden  with  the  malarial  parasites  seem  to  have  deposited  their  burden,  as 
but  comparatively  few  malarial  parasites  are  met  with  in  the  blood  of  the  liver 
capillaries.     At  this  stage  the  cells  of  the  liver  show  a  cloudy  swelling. 

(3)  At  a  later  stage  of  the  malarial  infection,  the  characteristic  melanin  will 
be  found  incorporated  in  the  endothelium  lining  of  the  cells.  The  pigmented 
endothelial  cells  swell  and  still  further  tend  to  block  the  capillary  channels  and 
produce  areas  of  stains,  with  the  result  that  atrophy  or  necrosis  of  some  of  the 
liver  lobules  occurs  and  the  vascular  net-work  dilates. 

(4)  At  a  still  later  period  the  melanosis  is  found  to  be  extra-vascular  and  the 
pigment  infests  the  whole  lobule,  but  accumulates  chiefly  at  the  periphery.  The 
phagocytes  are  meanwhile  actively  engaged  in  removing  the  detritus  left  in  the 
necrotic  patch,  and  a  process  of  regeneration  of  the  liver  parenchyma  commences. 

(5)  The  melanin,  in  course  of  time,  reaches  the  outer  rim  of  the  lobule  and 
becomes  peri-  or  interlobular  and  extra-vascular.  A  slate-gray  coloured  rim  is 
seen  around  each  lobule,  the  lobule  itself  appearing  of  a  brownish  tinge  within 
its  darker  ring  of  pigment. 

(6)  Finally  the  pigment  diminishes  and  then  disappears,  leaving  the  liver 
enlarged  and  granular,  the  lobules  distinct  and  surrounded  by  a  pinkish  tinged 
hyperplastic  connective  tissue. 

The  disappearance  of  the  malarial  melanin  from  the  parenchyma  of  the  liver 
is  effected  no  doubt  by  the  mononuclear  and  polymorpho-nuclear  cells,  which  carry 
their  burden  to  the  lymphatics  and  the  lymphatic  glands.  In  the  glands  the 
pigmenfis  ultimately  detained  and  stored,  hence  the  dark  colour  of  the  glands  at 
the  gate  of  the  liver  and  elsewhere  in  chronic  malaria. 

It  will  be  observed  that,  alongside  of  atrophy,  degeneration,  and  phagocytic 
removal  of  necrotic  tissue,  regeneration  proceeds  amain.  In  those  parts  where  the 
stroma  is  destroyed  by  a  hyperplasm  no  regeneration  of  liver  tissue  is  possible  ; 
but  in  others,  after  the  pigment  in  the  endothelial  cells  lining  the  capillary  walls 
has  been  got  rid  of,  and  the  blood-current  restored,  young  hepatic  cells  are  seen 
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occupying   the  stroma  and   arranging  themselves   in  rows  radiating    from  the 
centre  in  the  manner  characteristic  of  cells  in  a  hepatic  lobule. 

The  structure  of  a  tropical  liver  can,  from  the  account  just  given,  be  readily 
understood.  The  perilobular  thickening,  the  destruction  of  liver-cells,  and  their 
place  taken  by  areas  of  dilated  vascular  and  lymphatic  vessels  in  a  connective- 
tissue  stroma,  the  increase  in  size  of  some  lobules  and  diminution  in  others, 
account  for  the  large  smooth-surfaced  liver  met  with  as  the  results  of  malaria. 

Hyperemia  or  Congestion  of  the  Liver 
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also  Liver,  vol.  vi. 

When  a  large  excess  of  blood  is 

Under  this  title  several  hepatic  ailments,  differing  considerably  in  their 

symptoms  and  wholly  in  their  cause,  are  included.  It  is  clinically  un- 
fortunate that  such  is  the  case,  and  although  several  would-be  distinctive 

names  have  been  bestowed  upon  each  of  them,  the  terms  active  and  passive 
congestion  continue  to  be  the  accepted  nomenclature. 

A.  Active  Congestion. — Definition 

present  in  the  liver  owing  to  increased  "  inflow "  from  the  portal  vein  or 
hepatic  artery,  the  liver  is  said  to  be  in  a  state  of  active  congestion  or 

hyperemia. 
Causation. — In  health,  after  every  meal,  the  quantity  of  blood  brought 

to  the  liver  by  the  portal  vein  is  increased  in  amount ;  and  as  the  digestion 
of  the  meal  proceeds,  the  hypersemia  lessens  and  finally  subsides.  Owing 
to  several  causes,  however,  the  hyperaemia  created  during  digestion  of  a 

meal  may  be  excessive,  and  may  continue  even  after  the  meal  has  com- 
pletely disappeared  from  the  stomach.  The  failure  of  the  physiological 

flow  and  ebb  of  blood  to  the  liver  may  be  owing  to  one  of  the  following 
causes : — 

(1)  The  amount  of  the  solids  and  fluids  ingested  may  be  in  excess  of  the  power 
of  the  liver  to  deal  with  or  assimilate.  (2)  The  character  of  the  food  may  be  of  so 
irritating  a  character,  or  the  quantity  of  alcohol  imbibed  may  be  so  excessive,  that  a 
hepatic  engorgement  ensues.  (3)  The  gastro-intestinal  tract  may,  owing  to  altered 
conditions  or  to  disease,  produce  toxic  elements  which  reach  the  liver  by  way  of 
the  portal  vein  and  set  up  hepatic  irritation  and  consequent  hypersemia.  (4)  The 
liver  may  be  rendered  hypersemic  through  the  blood  of  the  general  circulation 
becoming  impregnated  by  toxicants,  such  as  malaria,  the  poisons  of  several  of  the 
common  fevers,  yellow  fever,  etc.  (5)  Active  congestion  of  the  liver  may  result 
from  exposure  to  cold. 

Several  of  these  causes  give  rise  to  what  is  popularly  known  as  "  biliousness," 
a  term  which,  although  elastic  in  its  meaning,  conveys  fairly  definitely  what  is 
implied.  In  consequence  of  over-stimulation  by  alcohol,  by  wines  rich  in  salts, 
by  excess  of  food,  etc.,  the  functions  of  the  liver  are  interfered  with  to  such  an 
extent  that  assimilation  and  excretion  are  over-taxed  ;  the  blood  is  surcharged 
with  salts,  which  may  result  in  a  gouty  storm ;  the  urine  becomes  loaded  with 
urates,  alternating  with  oxalates,  or  it  may  be  with  albumin  or  sugar.  Slight 
jaundice  may  be  present,  caused  either  by  pressure  on  the  radicles  of  the  bile 
ducts,  or  it  may  be  the  result  of  catarrh  of  the  duodenum  and  common  bile  duct, 
induced  by  the  dyspepsia  which  almost  invariably  accompanies  hepatic  congestion. 
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Gastric  catarrh,  as  distinct  from  intestinal  catarrh,  is  often  a  feature  in  congestion 
of  the  liver.  The  gastric  juice  may  fail  in  its  function  whilst  the  intestinal  juices 
and  the  assimilation  of  food  in  the  intestine  continue  to  be  normal.  In  such  a 
condition  the  congestion  of  the  liver  is  secondary  to  the  gastric  condition,  and 
evanescent  in  character,  and  not  the  cause  thereof.  Were  the  liver  primarily 
hypeneniic,  the  whole  alimentary  canal  would  be  affected  simultaneously. 

In  another  group  the  intestinal  tract  is  the  primary  seat  of  pathological  change. 
Catarrh,  ulcers,  excoriations,  inflammatory  changes,  or  retained  fteces  give  rise  to 
abnormal  chemical  products  wdiich  reach  the  liver  by  the  portal  vein  and  cause  a 
local  determination  of  blood.  Auto- intoxication  from  this  source  readies  the 
system  by  way  of  the  portal  vein,  and  the  liver  is  the  organ  disturbed  in  the  first 
instance.  The  hyperemia  of  the  liver  may  be  but  the  first  stage  of  the  sequence 
which  afterwards  induces  hepatitis  and  then  cirrhosis  or  suppuration.  According 
as  the  products  absorbed  are  wholly  bacterial  in  their  nature,  or  bacteria  accom- 

panied by  the  products  of  their  life  and  death,  so  will  the  hyperemia  end. 
The  enlargement  of  the  liver  which  occurs  in  the  febrile  state  connected  with 

the  eruptive  and  other  fevers  is  due  to  a  general  blood  infection.  The  spleen  is 
involved  in  the  same  lesion,  and  frequently  the  kidneys,  the  lungs,  the  intestine, 
the  brain,  etc.,  show  signs  of  functional  disturbance.  Malaria  is  a  toxic  agent 
belonging  to  this  group,  and  yellow  fever  in  its  several  forms  probably  affects  the 
system  in  this  fashion. 

So  called  "  menstrual  jaundice"  is  by  some  regarded  as  toxic  in  origin,  and  by others  as  a  neurotic  affection.  At  the  grand  climacteric,  cases  have  been  recorded 
in  which  congestion  of  the  liver  with  slight  jaundice  has  occurred,  and  even 
during  suppression  of  the  ordinary  menstruation  similar  symptoms  have  been 
noted. 

The  jaundice  which  accompanies  influenza  in  some  outbreaks  is  accompanied 
by  a  hyperemia  of  the  liver.  The  attack  lasts  from  five  to  eight  days,  and  the 
divergence  of  the  biliary  secretion  is  chiefly  observable  in  the  urine,  although  the 
skin  also  may  be  slightly  tinged. 

Exposure  to  cold  or  sudden  chill  is  popularly  believed  to  be  a  cause  of  hepatic 
congestion,  and  one  which  will  bear  investigation.  It  is  in  the  tropics  that  "a 
chill  upon  the  liver  "  is  most  frequently  observed,  and  it  is  during  two  periods  of 
the  day  that  there  are  special  dangers  from  this  cause.  One  period  is  just  as  the 
sun  is  setting,  when  the  earth  rapidly  cools,  when  the  perspiration  is  suddenly 
arrested,  and  when  the  clothing,  damp  from  perspiration,  acts  as  a  cold  wet  pack 
to  the  surface  of  the  body,  lowering  the  temperature,  chilling  the  surface,  and 
driving  the  blood  from  the  skin  to  the  thoracic  and  abdominal  organs.  At  yet 

another  period  of  the  tropical  day  is  "  chill "  apt  to  supervene  —  namely,  in 
the  early  morning  whilst  yet  in  bed.  The  natural  fall  in  temperature  which 
occurs  diurnally  about  4  a.m.  is  a  frequent  source  of  abdominal  trouble,  and 
hyperemia  of  the  liver  particularly.  In  great  heat  the  bed-clothes  are  thrown  off, 
or  one  may  have  retired  without  any  covering.  As  morning  approaches,  however, 
the  cold  wakes  the  sleeper  and  he  almost  involuntarily  covers  the  abdomen  with 
a  blanket,  a  sheet,  a  pillow,  or  whatever  is  at  hand.  The  protection  may  have 
been  applied  in  time  and  the  effects  of  the  chill  prevented ;  but,  on  the  other 
hand,  diarrhoea  or  a  congestion  of  the  liver  may  result. 

The  Effect  of  a  Tropical  Climate  on  the  Liver. — A  young  European 
when  he  first  takes  up  residence  in  a  warm  climate  finds  that  the 

continued  heat  acts  as  a  stimulant.  His  physical  energy  for  some 
months  is  increased  and  his  digestive  organs  enjoy  an  increased  functional 
activity.  The  liver  would  seem  to  partake  in  the  excitement,  and  the 
result  is  copious  motions,  deeply  stained  by  the  colouring  matter  of  the 
bile.  After  a  time,  however,  certainly  within  twelve  months,  the  functional 
higher  activity  seems  to  become  exhausted ;  in  course  of  time  the  bile 
diminishes  in  quantity,  until,  judged  by  the  pallor  of  the  stools,  it  would 
appear  that  the  liver  action  is  imperfect.  Other  symptoms  elucidate  the 
same  fact,  and  a  form  of  dyspepsia  supervenes,  accompanied  by  epigastric 
fulness  after  meals  and  a  sense  of  sinking  when  the  stomach  is  empty. 
Buoyancy  of  spirits  disappears,  lethargy  supervenes,  and  several  minor 
ailments,  such  as  occasional  headaches,  attacks  of  morning  diarrhoea,  etc., 

bring  out  the  full  meaning  of  the  effects  of  "  climate."     In  this  state,  if 
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the  liver  is  examined,  it  will  be  found  increased  in  bulk.  Percussion  elicits 
a  feeling  of  discomfort  or  actual  pain,  and  all  the  signs  and  symptoms  of 
hepatic  congestion.  In  this  state  a  chill,  a  wetting,  wearing  damp  clothing, 
a  cold  bath,  indulgence  in  alcohol,  or  exposure  to  the  sun,  may  bring  about 
a  hepatitis. 

Should,  however,  care  in  clothing  and  diet  be  exercised,  combined  with 
judicious  medicinal  treatment,  the  hepatic  hypersemia  may  subside,  and  a 
normal  state  of  health  be  re-established.  When  recurrent  attacks  of 
congestion  of  the  liver  occur,  owing  largely  to  persistent  departure  from 
the  hygienic  necessities  of  a  tropical  climate,  the  liver  will  become  per- 

manently damaged.  Chronic  thickening  of  the  capsule,  perihepatitis, 
induration  of  the  connective  tissue  of  the  liver,  to  a  greater  or  less  extent, 
will  supervene  and  true  cirrhosis  of  hypertrophy  may  result.  The  liver 
in  tropical  climates,  and  in  consequence  of  successive  attacks  of  hyperseniia, 
may  become  permanently  enlarged,  even  to  a  great  extent ;  but,  on  the 
other  hand,  an  atony  or  true  atrophy  with  shrinking ,  in  bulk  may  ensue. 
It  is  by  no  means  an  uncommon — in  fact  it  may  be  styled  a  common — 
condition  to  meet  with  a  small  liver  in  old  tropical  residents.  In  many 
instances  it  is  an  atony  rather  than  a  true  atrophy  which  occurs.  In 
several  intestinal  lesions  such  as  chronic  diarrhoea,  hill  diarrhoea,  and  sprue, 
the  liver  is  reduced  in  size  to  comparatively  minute  dimensions ;  and  even 
independently  of  any  marked  ailment,  shrinkage  of  the  liver  is  to  be  met 
with.  The  cause  of  such  a  condition  is  frequently  to  be  found  in  the 
reduction  in  diet  incumbent  upon  persons  inflicted  with  gastric  or  intestinal 
derangements.  The  quantity  of  food  is  reduced  to  a  minimum,  and  the 
nature  of  the  alimentation  is  frequently  of  a  kind  but  little  calculated  to 
stimulate  the  liver  to  action.  The  effect  is  atony  of  the  hepatic  function, 
and  if  this  be  attended  by  intestinal  flux  the  portal  system  is  kept 
permanently  drained  of  its  natural  blood -supply  and  the  organs  of  the 
chylopoietic  system  generally  attenuated. 

Signs  and  Symptoms. — In  active  hyperemia  of  the  liver  the  patient 
complains  of  lassitude,  loss  of  appetite,  abdominal  fulness,  frontal  headache, 
and  inclination  to  lie  down  and  sleep  during  the  day,  which  is  surely 
followed  by  sleepless  nights  or  unrefreshing  sleep.  The  tongue  is  furred, 
and  the  patient  complains  of  a  bad  taste  in  the  mouth.  There  may  be 
nausea,  retching,  and  vomiting  at  times  of  bilious  matters ;  the  feeling  of 
sinking  in  the  epigastrium  is  probably  caused  by  an  accompanying  gastric 
catarrh ;  there  may  be  an  intestinal  flux  with  bilious,  acrid,  and  scalding 
stools,  or  the  motion  may  be  pale ;  constipation  may  succeed  diarrhoea,  or 
the  constipated  habit  may  persist  from  the  first.  Itching  of  the  anus, 
especially  if  piles  are  present,  and  a  moisture  around  the  anus  cause  con- 

siderable annoyance;  internal  piles,  if  present,  may  enlarge  and  bleed. 
Jaundice  to  some  extent  is  usual  with  yellow  conjunctivas,  bile-colouring 
matter  in  the  urine,  and  a  greenish-yellow  tinge  of  the  skin.  The  urine 
tends  to  scantiness  and  is  dark  in  colour  and  loaded  with  urates.  On 

percussion  and  palpation  discomfort  is  elicited  over  the  region  of  the  liver, 

but  there  is  seldom  actual  pain.  In  the  right  shoulder  a  "  rheumatic " 
feeling  may  exist,  and  a  definite  tender  spot  on  the  posterior  border  of  the 
scapula  is  not  uncommon.  The  area  of  the  liver  dulness  may  be 
slightly  increased,  but  is  never  markedly  so  unless  the  patient  has 
been  the  subject  of  frequently  recurring  attacks  of  congestion.  Lying  on 
the  left  side  is  attended  by  discomfort  and  is  unconsciously  avoided.  The 
patient,  especially  if  the  hyperaemia  is  alcoholic  in  origin,  not  infrequently 
states  that  "  he  feels  the  liver  jump  "  ;  this  peculiar  symptom  would  appear 
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to  be  caused  by  the  descent  of  the  diaphragm  more  sharply  than  usual  on 
the  tightly-distended  liver  capsule.  The  breathing  is  mostly  thoracic  and 

always  shallow,  and  a  "  stomach  "  cough  may  occur  spasmodically,  especially 
on  getting  out  of  bed.  Exercise  is  attended  by  marked  shortness  of  breath, 
palpitation,  and  either  increased  pallor  or  purplish  congestion  of  the  face. 
Elevation  of  temperature  is  the  exception,  and  when  it  does  occur  it  seldom 

exceeds  100°  F. 
Tkopical  Liver. — Signs  and  Symptoms. — In  the  more  common  hyper- 

emia met  with  in  persons  who  have  resided  in  the  tropics,  most  of  the 
general  signs  and  symptoms  above  recounted  are  met  with;  but,  in  addition, 
there  are  a  few  that  are  characteristic  of  the  condition.  A  history  of 
malaria,  of  diarrhoea  or  dysentery,  of  long-continued  dyspepsia,  is  usually 
present.  Enlargement  of  the  spleen  is  almost  a  constant  accompaniment 

of  the  hepatic  trouble.  Anaemia  and  the  peculiar  skin  tint,  "  the  tropical 
mask,"  are  always  signs  of  long-continued  liver  congestion  in  the  tropics. 
Weakness,  inability  to  take  exercise,  giddiness,  and  that  condition  of 

nervous  irritability  best  expressed  in  the  word  "  peppery  "  are  very  general 
concomitants.  Oxalates  may  appear  in  the  urine,  which  is  pale  in  colour, 
of  low  specific  gravity  and  containing  urea  in  excess,  and  may  alternate 
with  dark-coloured,  bile -stained  urine  containing  urates.  The  action  of  the 
bowels  is  irregular ;  the  stools  may  be  frequent  and  inconstant  as  to  the 
times  they  are  passed,  or  constipation  may  prevail.  Bile  is  usually  absent 
from  the  stools,  but  at  intervals  it  comes  down  in  what  seems  an  imperfect 
form,  judging  by  the  foul  odour  it  engenders,  and  its  irregular  distribution 
in  the  faeces.  The  liver  may  be  enlarged  without  much  tenderness,  or  it 
may  be  small  and  shrunken,  scarcely  reaching  the  costal  cartilages. 

Diagnosis. — The  "  biliousness  "  associated  with  congested  liver  serves  to direct  attention  to  the  source  of  the  ailment.  The  increased  size  of  the 

organ  in  all  directions ;  the  absence  of,  or  but  occasional  elevation  of, 
temperature ;  the  local  fulness,  discomfort,  or  actual  pain ;  the  history  of 
the  case,  especially  as  it  relates  to  alcohol ;  the  slight  jaundice ;  and  the 
general  disturbance  of  the  whole  length  of  the  alimentary  tract,  are  usually 
sufficient  to  establish  a  correct  diagnosis. 

Prognosis. — An  occasional  congestion  of  the  liver  from  indiscretion  in 
diet,  or  from  catching  cold,  is  a  condition  which  usually  speedily  yields  to 
rational  treatment.  When  the  hypersemia  is  due  to  alcohol,  and  recurs 
frequently  and  at  short  intervals,  a  more  serious  prognosis  must  be  given 
unless  alcohol  is  completely  stopped.  The  recurrences  betoken  permanent 
changes  in  the  connective  tissue  of  the  liver  made  especially  manifest 
during  subacute  congestions  of  the  organ. 

B.  Passive  Congestion. — Under  this  heading  several  conditions  differing 
in  extent,  in  etiology,  and  in  results,  may  be  differentiated.  The  most 
marked  of  these  are  congestions  arising  from  mechanical,  from  physiological, 
and  from  neurotic  causes. 

(1)  Mechanical  obstruction,  or  congestion,  due  to  venous  engorgement  from 
obstruction,  is  a  hepatic  condition  associated  with  impeded  circulation  of  blood  in 
the  thorax.  Cardiac  disease,  most  frequently  mitral  regurgitation,  is  the  genesis 
of  the  condition  ;  but  mitral  stenosis,  aortic  obstruction  or  stenosis,  emphysema, 
narrowing  of  the  channel  of  blood-vessels  by  mediastinal  tumours  or  by  aneurysm, 
may  each  and  all  contribute.  Displacement  of  the  heart  by  fluid  accumulations 
in  the  right  or  left  pleura  may  cause  the  inferior  vena  cava  to  be  so  bent  from  its 
course  that  its  lumen  is  encroached  upon  and  its  calibre  diminished.  In  conse- 

quence, the  exit  of  blood  from  the  inferior  vena  cava  is  interfered  with,  and  the 
venous  return  from  the  body  everywhere  below  the  diaphragm  is  hampered. 
CEdema  of  the  lower  extremities,  piles,  haemorrhage  from  the  bowel,  ascites,  fulness 
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and  hypertrophy  of  the  liver  and  spleen,  and  gastric  disturbance  ensue.  The 
arrest  in  the  freedom  of  exit  of  blood  from  the  hepatic  vein  brings  about  altera- 

tion in  the  blood-current  and  in  the  tissue  of  the  liver.  To  begin  with,  the  sub- 
lobular  and  the  interlobular  veins — that  is,  the  radicles  of  the  hepatic  vein — are 
engorged ;  the  intralobular  veins  and  the  branches  of  the  portal  vein  in  time 
inevitably  suffer  from  blood  stasis.  The  liver  thereby  becomes  swollen,  its  capsule 
is  rendered  tense,  and  a  true  chronic  capsulitis,  independent  it  may  be  of  a  peri- 

hepatitis, results.  The  connective  tissue  of  the  liver  in  time  hardens,  the  nutrition 
of  the  liver-cells  is  so  altered  that  a  fatty  infiltration  or  true  fatty  degeneration 
supervenes.  Gastric  and  duodenal  catarrh,  giving  rise  to  obstruction  to  the  flow 
of  bile,  obtains,  and  some  jaundice  is  the  result.  Examination  of  the  liver  in 
advanced  cases  shows  that  whilst  its  surface  remains  smooth,  provided  it  is 
uncomplicated  by  syphilitic  or  other  changes,  the  area  of  the  liver  dulness  is 
increased  in  every  direction,  it  may  be  to  elephantine  dimensions.  The 
hepatic  symptoms  may  become  the  most  urgent  of  all  the  complications  in- 

duced by  thoracic  venous  obstruction,  and  may  require  attentive  treatment. 
The  hypertrophy  in  such  cases  may  temporarily  subside,  only  to  reappear  in 

an  aggravated  form  ;  or  the  hypertrophy  may  permanently  disappear,  and  a  con- 
traction in  size  and  true  cirrhosis  of  the  liver  take  its  place.  The  diagnosis  of 

hepatic  hypertrophy  due  to  retarded  venous  exit  is  usually  sufficiently  evident 
from  the  signs  and  symptoms. 

The  prognosis  depends  entirely  on  the  curable  or  incurable  nature  of  the 
affection  which  gives  rise  to  the  hepatic  condition.  The  treatment  is  considered 
later. 

(2)  Physiological  passive  congestion  is  best  exemplified  by  the  hepatic  condition 
associated  with  habitual  constipation.  The  primary  cause,  however,  of  the  con- 

stipation may  be  due  to  lessened  functional  activity  of  the  liver  itself,  aggravated 
or  caused  by  excess  of  food  or  insufficiency  of  muscular  exercise,  usually  by 
both.  Residence  in  cities,  working  in  close  and  ill- ventilated  apartments,  more 
especially  when  the  work  entails  a  sitting  posture,  is  a  frequent  cause  of  the 
trouble. 

(3)  What  may  be  termed  a  neurotic  form  of  2:>assive  congestion  in  the  liver  is 
witnessed  in  several  paralytic  states.  In  fracture  of  the  lower  part  of  the  cervical 
spine  or  dorsal  vertebra?,  the  thoracic  and  abdominal  muscles  are  wholly  or  par- 

tially paralysed  according  to  the  seat  of  injury,  and  the  movements  of  the  chest 
wall  are  arrested  or  interfered  with.  The  sympathetic  nerves,  more  especially  the 
splanchnics,  may  be  involved  in  paralysis  of  either  cerebral  or  peripheral  origin, 
and  the  functional  control  of  the  liver  disarranged.  The  dependence  of  the  liver 
upon  the  nervous  system  for  healthy  action  is  illustrated  in  such  conditions  as 
sudden  jaundice  from  fright,  in  the  diabetic  state  induced  by  experimental  re- 

search upon,  and  by  disease  of,  the  fourth  ventricle.  It  is  possible  that  the 
jaundiced  state  connected  with  influenza  has  its  origin  in  a  neurosis. 

Treatment. — It  is  well  at  all  times  to  treat  active  congestion  of  the  liver 
seriously.  The  patient  ought  to  be  sent  to  bed  and  kept  there  until  the 

jaundiced  tint  has  worn  off,  and  bile  disappeared  from  the  urine  and  re- 
appeared in  the  stools.  The  diet  should  be  reduced  to  a  minimum  in 

quantity,  and  given  at  three-hour  intervals.  It  should  consist  chiefly  of 
milk  in  some  form.  Plain  milk  is  often  repugnant  to  the  patient  at  this 
time  and  may  induce  nausea  or  flatulence ;  whereas  skimmed  milk,  soda  or 
seltzer  with  milk,  whey,  junket,  or  curds,  are  often  well  tolerated  and  easily 

digested.  Calfs-foot  jelly  or  any  non-alcoholic  jelly  is  agreeable  and  useful 
as  a  change.  Chicken-tea  freed  of  the  fat,  thin  beef-tea,  raw  meat  juice, 

raw  meat  sandwiches,  tripe  prepared  in  milk,  etc.,  are  a  few  safe  forms  *of 
diet  to  select  from.  Some  of  the  artificial  foods,  plasmon,  Maggi,  etc.,  are 
welcome  as  changes  to  a  restricted  diet,  and  agree  well  with  patients 
suffering  from  hepatic  and  gastro-intestinal  derangements.  Alcohol  must 
be  denied  altogether  and  the  thirst  satisfied  by  hot  water ;  by  weak  tea, 
hot  or  cold,  and  with  lemon  in  place  of  milk  and  sugar ;  lemon  tea  (not 
lemonade)  ;  rice  tea  (boiling  water  poured  over  roasted  rice) ;  toast-water, 
etc.  When  the  biliousness  disappears,  the  diet  is  to  be  gradually  increased ; 
a  speedy  cure  at  this  stage  is  often  effected  by  a  diet  of  finely  minced  beef, 
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lightly  cooked,  and  given  in  quantities  of  six  ounces  three  times  daily,  with 
copious  draughts  of  hot  water  between  meals,  and  in  the  early  morning  and 
at  bed-time.  Intestinal  catarrh  is  thereby  reduced,  and  the  function  of  the 

liver  stimulated  to '  act  as  can  be  demonstrated  by  the  quantity  of  bile  in the  stool. 

Medicinal  treatment  is  devoted  to  (1)  allaying  gastric  or  intestinal  catarrh ; 
(2)  draining  the  liver  by  purgative  medicines;  (3)  and  restoring  the  hepatic 
functions,  when  acute  symptoms  have  subsided,  by  the  administration  of 
hepatic  stimulants. 

During  the  acute  stage  of  the  disease,  and  when  gastric  irritation  is  a  prominent 
condition,  alkaline  medicines  are  indicated.  The  bicarbonate  of  sodium  (gr.  xv.), 
iodide  of  sodium  (gr.  ij.),  chloride  of  ammonium  (gr.  xx.),  tinct.  nucis  vomicae 
(in  iij.),  in  a  mixture  with  5j.  inf.  gentian,  is  a  common  and  useful  form  of  exhibiting 
alkalies,  and  should  be  taken  immediately  before  food.  Saline  purgatives  are  to  be 
given  in  the  early  morning.  The  sulphate  of  soda,  in  effervescing  form  by 
preference,  in  purgative  doses  in  a  small  quantity  of  water,  is  the  most  satisfactory. 
It  is  an  important  constituent  of  Carlsbad,  Hunyadi  Janos,  Friedrichshall,  and 
Marienbad  purgative  waters,  any  one  of  which  may  be  employed  instead  of  the 
plain  salt.  The  sulphate  of  magnesia  or  any  of  the  purgative  socla  or  potassium 
preparations  may  be  used.  The  popular  remedies,  seidlitz  powder  (pulv.  tartarat. 
efferves.),  Rochelle  salts  (soda  tartarata),  and  cream  of  tartar  (potas.  tartras  acida) 
are  each  and  all  efficient  medicines.  These  saline  preparations  are  invaluable  in 
hepatic  congestion.  Their  several  actions  may  be  classified  as  : — (1)  Simply 
purgative — unloading  the  bowel  and  carrying  off  the  bile.   (2)  Increasing  peristalsis. 
(3)  Hydragogue  purgatives — draining  the  portal  system  of  fluid.  (4)  Cholagogues 
— increasing  the  flow  of  bile  by  directly  acting  on  the  liver.  (5)  Alkalisers  of  the 
urine — a  most  important  factor  in  counteracting  the  evils  of  the  excess  of  uric  acid 
in  the  blood  and  urine.     (6)  Prophylactic  agents  in  the  prevention  of  gout. 

Mercurial  preparations  have  been  and  are  employed  more  extensively  than 
any  other  drug  in  hepatic  congestion.  Blue  pill,  calomel,  and  pil.  hydrar.  sub- 
chloridi  co.  are  the  usual  forms  of  exhibition.  Mercurials  are  not  direct  cholagogues 
— that  is,  they  do  not  directly  stimulate  the  flow  of  bile ;  but  by  unloading  the 
intestine,  they  carry  off  the  bile  acids  by  the  bowel  and  necessitate  functional 
activity  on  the  part  of  the  hepatic  cells  to  supply  the  deficiency  induced. 

Cholagogues  given  in  the  stage  of  active  congestion  or  inflammation  of  the 
liver  can  only  do  harm  ;  their  administration  is  an  attempt  to  stimulate  a  diseased 
organ  when  rest  is  indicated.  The  chloride  of  ammonium  in  twenty-grain  doses  is  a 
drug  of  considerable  value  in  hepatic  ailments.  It  serves  as  a  gastro-intestinal 
and  hepatic  stimulant,  but  it  is  also  no  mean  diuretic  ;  and  whilst  it  actually 
increases  the  acid  of  the  urine,  it  helps  to  free  the  system  of  urea  and  uric  acid,  a 
valuable  element  in  treatment  in  such  conditions  of  the  liver.  It  possesses  the 
advantage  of  retaining  its  activity  in  both  alkaline  and  acid  mixture,  and  may  be 
advantageously  exhibited  with  both.  Cholagogues,  when  the  acuteness  of  the 
illness  has  subsided,  are  of  undoubted  benefit.  The  liver  excitement  is  followed  by 
an  inhibition  of  function  which,  unless  overcome,  will  tend  towards  anaemia, 
dyspepsia,  and  debility.  Rhubarb  is  one  of  the  best  of  these.  Three-grain  doses 
of  the  rhubarb  root,  given  thrice  daily  after  meals,  serves  as  a  cholagogue  and 
intestinal  stimulant.  It  is  better  used  thus  than  as  a  purgative.  Direct  chola- 

gogues of  vegetable  origin  and  endowed  with  purgative  or  cathartic  powers  are 
such  drugs  as — podophyllin,  aloes,  scammony,  jalap,  colocynth,  iridin,  euonymin, 
and  perhaps  ipecacuanha.  These  are  called  for  occasionally  in  liver  derangements, 
especially  of  a  chronic  nature,  but  their  habitual  use  is  deleterious.  Of  the  salts, 
the  sulphates  and  phosphate  of  sodium  are  most  distinctly  direct  cholagogues. 
Nitro-hydrochloric  acid  is  one  of  the  most  favourite  remedies  in  hepatic  torpidity. 
Apart  from  its  action  as  a  sialagogue,  and  as  a  digestive  adjuvant,  the  acid  is  a 
cholagogue  of  the  first  importance.  Combined  with  strychnia,  chloride  of 
ammonium,  and  a  vegetable  tonic  such  as  gentian,  nitro-hydrochloric  acid  in  four 
to  ten  minim  doses,  given  thrice  daily  in  water,  and  given  soon  after,  or  sipped 
at,,  meals,  is  a  cholagogue  and  digestive  mixture  of  high  value  in  torpidity  of  the 
liver,  in  the  state  of  functional  desuetude  after  congestion  or  hepatitis  and  in  cases 
of  tropical  liver.  Nor  is  the  action  confined  to  the  good  gained  by  internal 
administration  only.  Sponging  the  body  with  an  acidulated  solution  (8  fl.  oz.  of 
nitro-hydrochloric  acid  to  one  gallon  of  water),  or  employed  as  a  foot  bath  or  as  a 
wet  pack  to  the  abdomen,  are  highly  recommended  as  adjuncts  to  its  internal  use. 

VOL.  VII  2 



18  LIVER 

The  acid  bath  at  a  temperature  of  98°  F.  may  be  continued  for  half  an  hour 
morning  and  evening,  or  the  wet  pack  may  be  kept  on  the  abdomen  for  two  hours, 
night  and  morning.  Murchison  directs  that  the  same  bath  may  be  used  on  three 
or  four  successive  occasions,  a  drachm  or  two  of  fresh  nitro-hydrochloric  acid 
being  added  on  each  occasion  the  bath  is  used  to  make  up  for  the  waste.  For  the 
bath,  wooden  or  glazed  earthenware  should  be  used  instead  of  metal  baths,  and  all 
towels  and  sponges  used  in  the  bath  should  be  wrung  out,  and  kept  in  cold  water 
to  prevent  the  acid  destroying  their  texture. 

Abstraction  of  Blood  in  Liver  Derangements. — In  every  form  of  active  liver 
engorgement  it  is  probable  that  abstraction  of  blood  does  good.  Phlebotomy  was 
extensively  practised  at  one  time,  and  the  total  neglect  of  this  very  rational  mode 
of  treatment  is.  to  be  condemned.  The  writer  has,  in  cases  of  hyperemia  and 
hepatitis,  employed  it  with  benefit.  Ten  to  fifteen  ounces  of  blood,  drawn  from 
the  median  basilic  vein  at  the  bend  of  the  elbow,  seems  to  be  as  efficacious  as  the 
smaller  quantities  usually  drawn  by  local  depletion.  Eight  or  ten  leeches 
applied  over  the  region  of  the  liver  and  the  bleeding  further  encouraged 
by  hot  fomentations  is  also  a  potent  remedy.  A  few  leeches  applied  round  the 
anus  is  perhaps  more  rational  and  physiologically  correct,  as  thereby  the  portal 
system  is  presumed  to  be  directly  drained  of  its  blood.  Direct  abstraction  of 
blood  from  the  liver  by  the  hollow  needle  of  an  aspirator  is  by  far  the  most 
effective  and  satisfactory  method  of  blood-letting.  For  simple  bilious  congestion 
it  is  not  required ;  but  in  hepatitis,  in  the  acute  congestion  associated  with 
alcoholism,  and  in  congestions  from  mechanical  causes  associated  with  great 
hypertrophy,  it  is  invaluable.  The  needle  of  the  aspirator  may  have  to  be  intro- 

duced into  two,  three,  four,  or  more  places  before  a  vein  of  sufficient  size  is  struck  to 
allow  of  a  free  flow.  But  even  after  several  needle  punctures  are  made  and  a  small 
quantity  of  blood  only  is  drawn  into  the  bottle  of  the  aspirator,  a  considerable 
amount  of  blood  escapes  from  the  punctured  liver  capsule  into  the  cavity  of  the 
abdomen,  and  thereby  effective  blood-letting  is  obtained.  The  writer  was  enabled 
to  prove  the  fact  that  blood  does  escape  from  the  liver  when  perforated  by  the 
needle  of  an  aspirator,  as  the  following  account  shows  : — A  patient,  the  subject  of 
mitral  regurgitant  disease,  had  an  enormous  hypertrophy  of  the  liver  and  ascites. 
The  ascites  was  so  excessive  that  the  fluid  had  to  be  withdrawn  by  paracentesis. 
Whilst  the  fluid  was  flowing  through  a  cannula  introduced  between  the  umbilicus 
and  pubes,  the  liver  was  punctured  in  several  places  by  the  needle  of  an  aspirator, 
in  the  hopes  of  furthering  diagnosis  as  to  the  presence  or  absence  of  pus  in  the 
liver.  After  five  punctures  had  been  made  and  the  aspirator  laid  aside,  the  straw- 
coloured  fluid  issuing  from  the  cannula  became  tinged  with  blood,  the  fluid  became 
more  and  more  sanguineous,  until,  as  far  as  appearances  went,  it  looked  like  pure 
blood.  The  cannula  was  withdrawn,  the  wound  healed,  and  the  patient  professed 
himself  much  relieved,  a  relief  which  lasted  for  a  week  or  two.  Tapping  the  liver 
by  an  aspirator  is  discussed  under  Liver  Abscess. 

Abscess  of  the  Liver,  Classification  of 

There  is  a  tendency,  amounting  almost  to  a  positive  belief,  to  regard 

"abscess  of  the  liver"  as  a  definite  disease.  This  clinical  fallacy  has 
hampered  advance  in  our  knowledge  of  the  subject,  and  has  no  doubt 
proved  a  detriment  to  the  application  of  more  rational  treatment. 

1.  Classification. — Abscesses  of  the  liver  are  usually  differentiated  upon 
an  etiological  or  pathological  basis,  and  arranged  into  two  great  groups,  the 

"  tropical  abscess  of  the  liver  "  and  "  pyeemic  abscesses  of  the  liver."  Even 
this  attempt  at  classification  has  no  true  foundation ;  for  tropical  abscess 
may  be  pysemic  in  origin,  and  with  the  tropical  are  associated  abscesses 
occurring  with,  or  following  upon,  dysentery,  the  connection  of  which  with 
a  pysemic  infection  of  the  liver  is  a  matter  largely  of  opinion. 

2.  Yet  another  basis  of  classification,  brought  forward  by  the  writer,  is 
the  anatomical.  Pus  may  collect  above,  within,  or  below  the  liver,  and  the 
writer  has  suggested  the  following  terms : — 

A.  Supra-hepatic  abscess  signifies  a  collection  of  pus  between  the  layers 
of  the  broad  (coronary)  ligament  of  the  liver,  bounded  above  by  the 
diaphragm,  and  below  by  the  liver  substance  where  it  is  destitute  of  peritoneal 
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covering.  The  cause  of  pus  collecting  in  this  region  is,  according  to  the 
writer,  a  lymphangitis  of  the  lymphatic  vessels  issuing  from  the  upper 
surface  of  the  liver  and  passing  upwards  towards  the  diaphragm  to  gain  the 
thoracic  duct.  The  disease  follows  quickly  upon  chill  and  is  independent 
of  dysentery  or  other  intestinal  lesions.  The  pus  met  with  in  supra- hepatic 

abscesses  is  not  "  liver "  pus ;  it  is  usually  sterile,  and  the  amoeba  coli 
appears  in  it  only  after  it  has  discharged  for  some  days. 

B.  Intra-hepatic  abscesses  include  all  abscesses,  whatever  their  origin, 
occurring  within  the  liver  substance. 

(1)  Pus  in  the  liver  may  develop,  owing  to  inflammatory  changes 
having  their  origin  within  the  liver  itself.  Of  these,  hepatitis  ending  in 
suppuration  (tropical  abscess)  is  one  of  the  best  known ;  but  pus  may  result 
from  the  damage  caused  to  the  liver  by  a  blow ;  a  hydatid  or  other  cyst 
may  suppurate ;  or  parasites  may  be  the  foci  and  causes  of  purulent  forma- 

tions. It  is  evident  also  that  inflammatory  hepatic  lesions  caused  by  gall- 
stones, pylephlebitis,  etc.,  may  belong  to  this  group  or  to  the  following. 

(2)  Pus  in  the  liver  may,  however,  arise  from  causes  beyond  the  liver,  but 
within  the  gathering  area  of  the  portal  vein.  The  suppuration  is  of  a  truly 
pyaemic  origin  and  character,  and  may  have  as  its  origin  ulcers  (dysenteric, 
malignant,  or  simple)  anywhere  in  the  alimentary  tract  from  the  stomach 
to  the  rectum,  appendicitis,  disease  of,  or  surgical  operations  upon,  any 
part  of  the  viscera  or  parts  of  the  abdomen  drained  by  the  portal  vein. 
(3)  Pus  in  the  liver  may  result  from  a  general  pyseniic  state,  in  which  case 
the  infection  is  conveyed  by  the  hepatic  artery.  Pyazmic  abscesses  of 
the  liver  are  usually  multiple.  They  seldom  attain  a  large  size, 
although  one  may  far  outstrip  the  others  in  dimensions.  A  cause 
beyond  the  liver  area  is  always  discoverable  either  during  life  or  after 
death.  Dysenteric  ulceration  is  a  common  lesion,  in  which  instance  the 

"  tropical "  abscess  may  be  merely  an  example  of  pyseniic  infection.  The 
signs  and  symptoms  of  multiple  abscesses  of  the  liver  developing  in  the 
course  of  a  general  pyaemia  are  obscure  in  the  extreme.  The  local  condi- 

tions and  the  train  of  clinical  evidence  involved  are  but  of  secondary 
importance  to  the  general  state  of  the  patient.  There  may  be  local  pain, 
perihepatitis  or  general  peritonitis ;  and  purulent  collections,  if  near  the  sur- 

face, may  even  be  felt  through  the  abdominal  wall. 
The  pathological  factor  is  no  doubt  an  embolism  of  the  hepatic  radicles 

of  the  portal  vein.  The  blood  stasis  induced  leads  to  degeneration  of  tissue 
and  the  formation  of  localised  suppurations,  each  of  which  is  surrounded  by 
an  area  of  congested  and  hypersemic  liver  tissue. 

Surgical  treatment  is  seldom  called  for  in  the  pyseniic  state ;  but  should 
any  one  of  the  abscesses  approach  the  surface,  or  give  other  evidence  of  its 
presence,  the  pus  may  be  dealt  with  as  in  a  case  of  tropical  abscess  (see 
later). 

C.  Sub-hepatic  abscess. — A  few  cases  have  been  recorded  by  the  writer 
and  others  of  pus  forming  between  the  under  surface  of  the  liver  and  the 
peritoneum,  and  pointing  in  the  epigastrium.  The  liver  tissue  is  exposed 
but  not  involved,  and  the  pus  seems  to  be  caused  by  a  lymphangitis  in  the 
sub-hepatic  region. 
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Nomenclature. — The  term  tropical  abscess  may  be,  and  probably  is,  a 
misnomer.  It  can  in  no  sense  be  defined  as  a  specific  ailment ;  but  even  if 
there  is  such  a  disease  as  a  specific  abscess  of  the  liver,  dependent  upon 

tropical  environment,  it  is  so  obscured  by  hepatic  abscess  due  to  other 
causes  that  the  exact  limitations  are  impossible  to  determine.  At  the 

present  time  a  "  tropical  abscess  "  is  considered  to  be  (1)  a  single  collection 
of  pus  on  the  liver,  (2)  met  with  in  warm  climates,  and  (3)  associated  with, 
or  caused  by,  dysentery.  This  description  is  in  no  sense  a  definition,  for 
every  one  of  the  three  points  mentioned  may  be  and  has  been  contested, 
and  in  many  instances  refuted.  However,  it  is  a  collection  of  pus  answering 
to  this  description  which  serves  as  the  basis  for  discussion  under  the  heading 
Tropical  Hepatic  Abscess. 

Varieties  of  (Tropical)  Hepatic  Abscess. — The  writer  has  from  time 
to  time  sought  to  differentiate  between  collections  of  pus  met  with  in  and 
around  the  liver,  and  to  bestow  definite  names  to  the  abscesses  according  to 
their  position,  and  to  some  extent  also  upon  their  cause  and  pathology. 

A  classification  into  supra-hepatic,  intra-hepatic,  and  infra-  (or  sub-) 
hepatic  abscesses  is  in  accordance  with  anatomical  fact,  but  the  writer  has 
insisted  that  the  first  two  of  the  group,  and  it  may  be  all,  arise  from  different 
causes. 

Intra-hepatic  Tropical  Abscess.  —  It  may 
designate  the  ordinary  form  of  liver  abscess  by 

as  "intra,"  and  many  may  dismiss  the  term 
that  an  abscess  of  an  organ  must  be  within    that 

the  term  "  intra  "  is  supererogatory.  This  is  an  unanswerable  argument ; 
but  although  theoretically  correct,  it  is  far  from  being  practically  so, 
for  abscesses  are  termed  hepatic  which,  whilst  occupying  the  dome  of  the 
liver,  involve  the  liver,  if  at  all,  only  to  a  slight  extent.  The  latter  are  to 

be  subsequently  described  under  the  heading  supra  -  hepatic  and  their 
pathology  separately  dealt  with. 

Etiology. — It  is  impossible  to  make  a  definite  statement  as  to  the  cause 
of  a  tropical  abscess  within  the  liver  substance ;  but  there  is  sufficient 
clinical  and  pathological  evidence  to  hand  to  justify  dysentery  being 

considered  a  potent  and  all-important  factor  in  the  etiology. 

Dysentery  as  a  cause  of  liver  abscess  has  the  weight  of  long  experience,  and 
the  investigations  of  modern  pathology  as  testimony.  It  is  the  endeavour  of 
many  observers  to  attribute  all  cases  of  tropical  abscess  to  infection  from  a 
dysenteric  ulcer  ;  whilst,  on  the  other  hand,  dysentery  as  a  factor  in  the  etiology 
of  tropical  abscess  is  scarcely  recognised  by  others.  This  divergence  in  opinion 
is  to  be  attributed  to  the  fact  that  every  collection  of  pus  in  the  hepatic  area  is 
usually  termed  a  hepatic  abscess  without  reference  as  to  whether  it  be  of  the 
nature  of  a  supra-hepatic  or  an  intra-hepatic  abscess. 

The  fault  lies  in  the  nomenclature ;  for,  by  use  of  a  common  term  for  all 
hepatic  purulent  collections,  two  or  more  conditions  cliffei'ing  in  their  course  and 
pathology  are  grouped  together  unjustifiably.  A  marked  feature  in  differentia- 

tion, it  may  be  stated  with  confidence,  is  the  part  played  by  dysentery  in  the 
etiology. 

In  supra-hepatic  abscess  dysentery  plays,  perhaps,  no  part  as  an  antecedent, 

seem   unnecessary  to 

a   qualification    such 
with     the 

organ,  and 

criticism 
therefore 
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and,  except  as  an  occasional  concomitant,  is  seldom  met  with  in  the  history  of  the 
case.  Intra  -  hepatic  abscesses  are  possibly  always  subsequent  to  dysenteric 
ulceration  of  the  intestine. 

Intra-hepatic  abscess  is  the  result,  according  to  this  statement,  of  infection, 
pyaemic  in  nature,  from  the  surface  of  the  eroded  and  ulcerated  bowel. 

The  Nature  of  the  Infection. — When  inflammatory  lesions  ending  in  suppuration 
develop  anywhere  in  the  gathering  area  of  the  portal  vein,  there  is  a  possibility 
of  purulent  collections  appearing  in  the  liver.  Multiple  abscesses  from  this  cause, 
reasoning  a  priori,  would  seem  tlie  inevitable  result,  and  clinical  experience  bears 
out  the  theoretical  suggestion.  Were  this  the  result  of  dysenteric  lesions  the 
matter  would  be  simple  enough  ;  but  it  is  believed  the  simple  (tropical)  abscess  is 
the  variety  associated  with  dysenteric  changes.  Other  ulcerations,  however, 
of  the  bowel,  such  as  those  met  with  in  typhoid  fever,  seldom  give  rise  to  suppura- 

tion within  the  liver ;  and  ulcerative  changes  in  the  stomach,  appendicitis, 
carcinoma  of  the  bowel,  etc.,  when  they  infect  the  liver,  do  so  at  a  number  of  foci  ; 
and  it  is  considered  the  peculiarity  of  the  dysenteric  gut  to  give  rise  to  a  single 
abscess.     How  far  this  belief  is  justified  is  open  to  doubt,  or  at  least  to  discussion. 

The  infective  material  can  only  be  conveyed  by  way  of  the  portal  vein,  and  it 
is  assumed,  and  in  many  instances  it  has  been  proved,  that  the  etiological  factor 
in  liver  abscess  resulting  from  dysentery  is  of  the  nature  of  emboli,  carried  from 
the  surface  of  the  ulcerated  bowel  to  be  arrested  in  the  radicles  of  the  divisions  of 
the  portal  vein  within  the  liver.  Dr.  Neil  Macleod  has  explained  the  tendency  of 
dysenteric  lesions,  in  contradistinction  to  the  open  surfaces  of  typhoid  or  other 
intestinal  ulceration,  to  set  up  liver  abscess.  He  contends  that  in  dysentery  the 
purulent  material  burrows  beneath  the  mucous  membi'ane  ;  that  it  is  apt  to  be 
confined  in  the  recesses,  and  by  the  undestroyed  bands  of  tissue,  and  thus  retained 
in  contact  with  open  radicles  of  the  intestinal  veins.  This  explanation  would 
seem  to  merit  consideration ;  yet  it  cannot  in  any  sense  be  considered  as  the 
complete  solution  of  the  phenomena,  for  it  is  a  fact  that  dysentery,  although  even 
more  prevalent  amongst  Natives  than  amongst  Europeans  in  India  and  elsewhere, 
is  seldom  followed  by  liver  abscesses  in  the  case  of  the  native.  Further,  it 
does  not  in  any  way  solve  the  question  of  single  and  multiple  abscesses  unless 
the  formation  of  one  or  other  of  these  is  merely  a  question  of  coincidence  or 
accident — a  view  which  is  by  no  means  improbable.  So  puzzling  is  the  question  of 
intestinal  ulceration  and  liver  abscesses  that  more  than  one  observer  has  sought 
to  explain  the  association  by  adducing  a  chemical  agency  as  the  mode  of  infection 
of  the  liver. 

It  is  possible  that  the  dysenteric  ulcer  is  associated  with  a  specific  toxic  agency- — 
bacterial,  chemical,  or  embolic — which,  when  it  reaches  the  liver,  tends  to  establish 
a  focus  or  foci  of  suppuration,  and  that  the  question  of  singleness  or  multiplicity 
is  for  the  most  part  accidental. 

Abscess  of  the  Liver  independently  of  Dysentery. — Tropical  abscess  of  the  liver 
is  by  many  considered  to  be  independent  of  dysenteric  lesions  in  the  bowel ;  and 
the  generality  of  statistical  records,  although  they  show  some  50,  60,  or  even  80 
per  cent  in  several  computations,  in  no  instance  claim  that  all  cases  of  tropical 
abscess  are  to  be  assigned  to  dysentery.  The  opponents  of  the  direct  connection 
between  the  two  phenomena  assert  that  dysentery  is  an  occasional  concomitant 
of  liver  abscess,  but  that  in  a  large  proportion  of  cases,  as  proved  by  post-mortem 
records,  no  dysenteric  lesion,  old  or  fresh,  is  met  with.  The  explanation  of  this 
absence  of  post-mortem  evidence  is  ascribed  by  the  upholders  of  the  potency  of 
dysentery  in  the  lesion  to  imperfect  observation.  This  is  a  view  which  cannot 
be  upheld  in  every  instance,  and  the  explanation  probably  lies  in  the  confusion 
due  to  the  want  of  differentiation  of  liver  abscesses.  As  stated  above,  supra- 
hepatic  abscesses  ai*e  not  caused  by,  although  they  may  be  accompanied  by 
(or  provoke),  dysentery  ;  but  pathological  records  would  seem  to  point  to  the 
conclusion  that  intra-hepatic  abscesses  are  dysenteric  in  their  origin. 

The  amoeba  coli  in  relation  to  dysentery  is  also  a  question  of  dispute  and 
individual  opinion.  The  discovery  of  so-called  amoebic  dysentery  was,  by  the 
believers  of  the  potency  for  evil  of  this  infusorian,  supposed  to  afford  a  solution 
also  of  liver  abscess  in  connection  therewith.  Amoebic  dysentery  as  a  distinct 
disease  is,  however,  not  established  on  a  secure  basis.  The  very  presence  of  the 
amoeba  coli  is  now  known  not  to  bear  a  pathological  significance,  for  it  is  a 
resident  in  the  healthy  gut.  The  normal  presence  of  the  amoeba  in  other  organs 
has  not  been  fully  investigated  ;  but  in  many  abdominal  lesions  the  amoeba  finds 
its  way  thither,  perhaps  as  a  consequence  of  the  pathological  change  rather  than 
as  a  factor  in  the  origin  of  the  changes.     That  this  is  the  case  in  liver  pus  has 
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been  observed  by  Dr.  Manson,  and  the  writer  can  confirm  his  statement.  The 
amoeba  is  not  found  in  the  pus  flowing  from  the  liver  for  the  first  two  or  three  days 
after  operation,  but  appears  with  well-nigh  regularity  on  the  third  or  fourth  day. 
Dr.  Manson  believes  that  the  absence  of  the  amoeba  in  the  first  liver  pus  that 
escapes  is  due  to  the  fact  that  the  infusorian  dies  amongst  the  dead  central  pus, 
and  is  only  to  be  met  with  when  the  pus  recently  formed  from  the  walls  of  the 
abscess  finds  ready  escape,  or  in  scrapings  from  the  walls  of  the  abscess  cavity  itself. 
The  writer  is  inclined  to  believe  that  the  amoeba  plays  no  part  in  the  changes 
which  lead  up  to  an  abscess,  and  it  is  only  when  the  abscess  is  tapped  and 
flowing  that  the  amoeba  travels  towards  the  region. 

It  has  been  suggested  that  the  amoeba  itself  is  not  a  pathological  factor  in 
hepatic  suppuration,  but  that  it  carries  in  its  substance  bacterial  or  other  toxic 
agencies  which  lead  to  the  establishment  of  suppurative  changes.  This  is  a 
possible,  even  a  probable,  mode  of  infection ;  but  it  is  unsubstantiated  and  specu- 

lative, and  implies  the  presence  of  the  amoeba  in  liver  abscesses  ab  initio — an 
assumption  which  is  not  corroborated  by  fact. 

Liver  Pus. — The  pus  drawn  off  from  a  liver  abscess  is  unlike  that  met  with  in 
any  other  part  of  the  body.  The  first  gush  of  pus  from  the  centre  of  an  abscess 
resembles  ordinary  pus  more  closely  than  the  subsequent  issue,  but  its  appearance 
from  the  very  first  is  well-nigh  characteristic.  A  rather  sickly,  disagreeable, 
mawkish  odour  pervades  both  the  initial  and  subsequent  issues  of  the  pus.  At 
first  the  discharge  is  of  a  fairly  uniform  consistence,  dirty  white  in  tinge,  and 
streaked  with  bile-colouring  matters  or  with  blood.  As  it  flows  a  sero-sanguinolent 
appearance  is  communicated  to  the  pus,  the  colour  becoming  more  and  more 
sanious.  When  allowed  to  stand  in  a  glass  vessel  the  abscess  contents  are  seen 
to  separate  into  a  maroon-coloured  deposit  with  a  supernatant  fluid  of  a  lighter 
hue.  In  consistence,  after  the  first  few  hours  of  drainage,  liver  pus  is  peculiarly 
glairy  and  gelatinous.  It  is  scarcely  absorbed  by  cotton-wool,  gauze,  or  lint 
dressings  ;  it  tends  to  escape  or  lie  between  the  skin  and  the  dressings  as  a  sticky, 
mucoid  mass.  The  pus  as  it  passes  along  a  syphon  drainage-tube,  into  the 
length  of  which  a  piece  of  glass  tubing  has  been  inserted,  is  seen  to  consist 
of  yellowish- white  masses  of  pus,  almost  the  size  of  a  split  pea  or  lentil,  floating  in 
a  lightly-coloured  sero-sanguinolent  fluid. 

The  discharge  in  a  favourable  case  contains  less  and  less  pus,  the  fluid  becomes 
less  red,  and  in  time  a  biliary  green  colour  is  communicated  to  the  fluid,  pro- 

claiming the  fact  that  the  abscess  has  healed  and  that  the  drainage-tube  may  be 
gradually  withdrawn. 

Microscopical  examination  of  liver  ]ms  shows  it  to  consist  of  pus  corpuscles,  of 
leucocytes,  of  large  pigmented  globular  cells,  in  various  stages  of  perfection  or 
degeneration,  according  to  the  stage  of  the  abscess,  and  as  to  whether  the  material 
under  examination  is  derived  from  the  centre  of  the  cavity  or  from  the  walls  of 
the  abscess.  Red  blood  corpuscles,  hsematoidin  crystals,  oil  globules,  and  particles 
of  degenerate  liver  tissue  are  fairly  constant  ingredients  of  liver  pus ;  and 
cholesterine  and  Charcot-Leyden  crystals  are  occasionally  present.  The  presence 
of  micro-organisms  opens  up  the  question  of  the  sterility  of  liver  pus.  It  was  re- 

marked above  that  the  amoeba  coli  was  found,  if  at  all,  on  the  third  day  after  the 
commencement  of  the  flow  of  pus  from  a  liver  abscess.  The  writer  has  never 
found  the  amoeba  during  the  early  days,  and  furthermore,  has  not  always  found  it 
in  the  later  days. 

Hepatitis  and  Liver  Abscess. — In  warm  climates  acute  (and  chronic)  hepatitis  is 
more  commonly  met  with  than  in  temperate  zones.  Under  "Hepatitis"  this  subject 
was  fully  discussed,  and  it  would  appear  that  hepatitis  may  play  a  part,  a  signi- 

ficant part,  in  the  etiology  of  liver  abscess.  It  has  long  been  recognised  that 
amongst  Europeans  dwelling  in  the  tropics  the  liver  is  the  viscus  upon  which  the 
greatest  calls  are  made.  It  is  too  often  asserted  that  excess  of  food  and  drink  and 
deficiency  of  exercise  are  the  explanations  of  the  frequency  of  hepatitis  and  liven 
abscess  in  European  dwellers  in  tropical  as  compared  with  residents  in  temperate 
climates.  If  it  is  true  that  Europeans  in  the  tropics  thus  indulge,  still  it  remains 
the  fact  that  persons  living  in  temperate  climates  who  habitually  over-eat  and 
drink  are  scarcely  affected  by  either  hepatitis  or  liver  abscess.  Climate  therefore, 
or  some  local  conditions,  must  determine  the  incidence  of  the  hepatic  lesions.  The 
native  of  the  tropics  becomes  acclimatised — that  is,  has  been  taught  by  experience 
to  suit  his  habits  in  eating,  drinking,  and  clothing,  to  his  environments.  Not  so 
the  European  immigrant ;  in  none  of  these  does  he  follow  implicitly  the  teaching 
of  native  experience,  and  he  suffers  no  doubt  in  consequence.  The  European,  more 
especially  in  his  clothing,  in  his  unwise  want  of  precautions  against  chills,  and  in 
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a  number  of  other  ways  exposes  the  surface  of  the  body  to  alternate  over-heating 
and  over-cooling,  which  must  call  upon  some  organ  to  deal  with.  Experience, 
and  to  some  degree  only  physiology,  has  shown  that  it  is  the  liver  that  is  mostly 
taxed,  or  that  at  any  rate  gives  out  physiologically.  The  sudden  chill  after  violent 
exercise,  whether  it  be  the  marching  of  soldiers  in  the  sun,  or  the  voluntary 
exercises  of  sport,  causes  a  determination  of  blood  to  the  internal  organs,  and  the 
liver  becomes  congested,  hyperaemic  or  inflamed,  according  as  the  recurrences  of 
chill  are  occasional  or  continued. 

It  would  appear,  however,  that  there  is  some  determining  cause  beyond  hepatic 
hyperemia,  for  in  certain  tropical  regions  liver  abscesses  are  scarcely  known,  even 
amongst  Europeans.  This  is  especially  reported  to  be  the  case  in  the  West  Indies  ; 
but  when  the  matter  is  inquired  into,  the  region  in  which  liver  abscesses  are 

"conspicuous  by  their  absence"  is  much  wider.  Within  the  tropics  the  meteoro- 
logical conditions  are  very  dissimilar.  Heat  is  only  one  factor  of  a  tropical 

climate  ;  the  cold  at  nights  is  seldom  considered,  yet  is  it  the  fluctuations  in 
temperature  that  test  the  physical  powers.  In  the  equatorial  belt — that  is,  the 
regions  extending  to  12°  north  and  south  of  the  equator — night  chills  are  unwonted 
occurrences.  The  climate  of  the  equatorial  belt  is  as  different  from  that  im- 

mediately to  the  north  and  south  of  it,  and  yet  within  the  tropics,  as  is  that  of 
London  from  St.  Petersburg  or  New  York.  It  is  the  area  of  equable  temperature 
and  almost  perpetual  calm  ;  winter  and  summer  are  mere  names  ;  the  temperatures 
of  the  night  and  day  vary  but  a  few  degrees  ;  chill  is  uncommon  therefore,  the 
body  being  exposed  to  a  fairly  equable  heat.  In  the  whole  of  the  equatorial  belt, 
liver  abscess  is  almost  as  rare  as  in  temperate  climates,  and  one  is  driven  to  the 
conclusion  that  the  absence  of  the  sudden  changes  from  day  to  night  temperatures 
in  these  regions,  and  its  presence  where  these  conditions  prevail,  may  have  a 
potent  influence  in  determining  the  ailment. 

As  with  the  amoeba  so  with  other  bacteria — neither  streptococci  nor  staphylo- 
cocci being  demonstrable  in  liver  pus  during  the  first  days  of  flow.  It  is  to  the 

pus  of  this  character  that  the  term  sterile  has  been  applied,  and  the  phenomenon 
is  certainly  peculiar.  The  writer  is  inclined  to  the  view  that  liver  abscesses  arising 
from  metastatic  or  pysemic  infection  will  be  found  to  contain  bacteria  in  every 
case ;  but  that  idiopathic  or  true  tropical  abscesses,  the  result  of  hepatitis,  may 
not  show  bacteria  in  their  contents  until  after  the  pus  finds  exit  from  the  liver. 
But  the  formation  of  pus  independently  of  bacterial  infection  would  transgress 
the  basis  of  our  pathological  knowledge.  But  liver  pus  is  often  wholly  unlike  pus 
from  other  parts  of  the  body ;  in  many  instances  it  scarcely  can  be  classed  as  pus 
at  all.  The  discharge  more  often  resembles  necrosed  tissue,  diffluent  liver  tissue 
consisting  of  broken-down  liver-cells  and  tissue  floating  in  a  sero-sanguinolent 
fluid.  It  is  possible  that  the  cutting  off  of  the  blood-supply  to  a  localised  area  of 
the  liver,  due  to  congestion  or  hyperemia  of  the  liver  itself,  may  give  rise  to  this 
necrotic  patch,  and  that  bacterial  infection  may  follow  upon,  instead  of  preceding, 
the  pathological  change.  Be  this  as  it  may,  it  is  a  fact  that  many  observers  have 
substantiated  the  statement  that  liver  pus  issuing  from  a  recently  tapped  abscess 
is  frequently  sterile  for  the  most  part. 

Malaria  and  Hepatic  Abscess.— There  is  but  little  to  justify  the  belief  that 
malarial  poisoning  has  any  direct  influence  in  causing  liver  abscess.  Although  in 
many  instances  the  two  factors  coexist,  yet  are  they  by  no  means  coterminous  in 
their  geographical  distribution.  Moreover,  the  changes  induced  by  malaria  in 
the  viscera  generally  are  more  of  the  nature  of  a  cirrhotic  or  plastic  nature  than  of 
a  destructive  or  retrograde  character.  Malarial  pigmentation,  the  result  of  blood 
degeneration  by  the  action  of  the  Plasmodium,  is  not  calculated  to  lead  to  necrosis 
of  tissues,  although  it  is  true  the  cells  in  the  walls  of  the  hepatic  capillaries 
are  so  filled  with  pigment  as  to  obstruct  or  actually  block  the  lumen  of  the 
vessel.  Malaria  in  all  probability  serves  merely  to  weaken  the  functional  powers 
of  the  liver,  to  thereby  render  it  more  susceptible  to  disease  and  less  fit  to  resist 
the  influences  brought  about  by  chill. 

The  clinical  history  of  an  individual  case  of  liver  (intra-hepatic)  abscess 
may  present  divergent  points  of  detail  and  interest,  but  there  are  a 

number  of  phenomena  pretty  generally  met  with  when  a  series  of  cases  are 
studied.  A  European,  on  arrival  in  the  tropics,  generally  finds  that  the 
continued  heat  acts  as  a  stimulant,  and  in  mental  and  physical  vigour  he  is 

at  his  best.  After  it  may  be  twelve  months  the  digestive  organs  may  show 
symptoms  of  impairment,  and  hepatic  derangements  are  apt  to  give  rise  to 
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trouble.  These  may  consist  of  digestive  upset  merely,  or  the  liver  may  be- 

come actively  congested  or  hypememic.  Hepatitis,  with  the  usual  feverish- 
ness  and  local  right  hypochondriac  discomfort  or  pain,  may  ensue, 

accompanied  by  an  intestinal  flux  or  dysentery.  The  liver  will  be  found 

enlarged,  tender  to  percussion  and  palpation ;  and  the  patient  will  exhibit 

all  the  signs  and  symptoms  peculiar  to  hepatitis  (see  "  Hepatitis  ").  The 
end  of  the  attack  will  be  either  resolution  and  recovery,  or  the  inflamma- 

tion may  end  in  suppuration.  In  another  group  of  cases  the  patient  may 
be  attacked  by  dysentery,  which,  after  running  the  usual  course,  may  end  in 
recovery  so  far  as  the  dysenteric  symptoms  are  concerned.  But  he  does 
not  regain  his  strength  properly ;  the  appetite  is  not  good ;  work  is  a  trouble, 
owing  to  fatigue  and  languor;  he  has  sleepless  nights,  and  suffers  from 
headaches,  backaches,  nausea  at  times,  depression,  and  irritability  of  temper. 
Attacks  of  fever  at  irregular  intervals,  or  towards  evening,  compel  him  to 
lie  down  or  seek  his  bed ;  and  after  being  asleep  for  some  time  he  wakes  up 
bathed  in  perspiration.  Sooner  or  later  he  becomes  conscious  of  a  sense  of 
fulness  in  the  right  hypochondrium,  associated  with  occasional  twinges  of 
pain  which  become  more  and  more  pronounced  and  constant.  The  evidence 
of  hepatic  trouble  is  now  so  pronounced  that  the  attention  of  the  medical 
practitioner  is  drawn  to  the  liver,  when  the  probability  of  suppuration 
having  taken  place  will  be  suggested. 

The  Local  Signs  and  Symptoms  of  Hepatic  Abscess. — When  an  abscess  of 
fair  size  occupies  one  lobe  of  the  liver,  percussion  will  elicit  the  fact  that 
there  is  a  general  enlargement  of  one  lobe,  or  that  the  outline  of  the  liver 
dulness  at  one  aspect  of  the  organ  is  altered.  The  abscess  may,  however, 
be  so  small  and  so  deeply  seated  that  neither  by  palpation  nor  by  percussion 
can  the  liver  be  made  out  to  exceed  the  normal  limits.  On  the  other  hand, 
when  the  abscess  is  large,  one  lobe  may  be  palpably  increased  in  size,  or  an 
increase  in  dulness  in  one  direction  is  evident.  The  direction  in  which  the 

dulness  exists  will  depend  on  the  direction  the  abscess  takes ;  for  it  may 
advance  towards  the  upper  or  under  aspects  of  the  liver,  or  it  may  bulge 
towards  the  abdominal  wall  or  laterally  towards  the  right  wall  of  the 
chest.  'The  abscess,  should  it  advance  towards  the  anterior  wall  of 
the  abdomen,  may  be  felt  as  a  uniform,  rounded  tumour,  smooth  in 
outline,  and  yielding  a  sense  of  tension  or  of  fluctuation,  according 
as  the  abscess  is  fairly  deep  in  the  liver  tissues  or  as  it  occupies  the 
surface.  The  abscess  may  bulge  to  such  an  extent  that  its  presence  is 
obvious  to  inspection  and  a  distinct  prominence  is  descernible  somewhere 
in  the  epigastrium  or  in  the  right  hypochondrium.  If  easily  palpated  it 
may  be  possible  to  recognise  that  the  parts  around  the  abscess  are  hard 
and  indurated  owing  to  inflammatory  thickening  of  the  liver.  As  the 
abscess  approaches  the  abdominal  wall  peritoneal  friction  will  be  heard. 
At  first  the  friction  sounds  correspond  to  the  apex  of  the  tumour  only,  but 
as  the  abscess  increases  in  size  and  still  further  encroaches  upon  the 
abdominal  wall  the  area  of  friction  will  widen  in  a  circular  manner.  With 
the  widened  area,  however,  it  will  be  found  that  in  the  central  part  friction 
sounds  disappear,  due  either  to  adhesions  having  taken  place  or  to  an 
effusion  of  lymph  between  the  opposite  peritoneal  surfaces.  If  the  abscess 
is  allowed  to  advance  without  operation  the  friction  area  gradually  extends, 
and  the  central  non-friction al  patch  increases  pari  passu  until  it  attains  a 
diameter  of  several  inches.  This  observation  is  of  great  practical  import- 

ance, for  it  indicates  the  exact  locality  where  the  abscess  may  be  opened  or 
tapped  with  safety.  The  writer  has  availed  himself  of  this  observation  in 
all  operations  for  hepatic  abscesses  which  develop  forwards;  and  he  has 
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been  able  to  prove,  by  post-mortem  observations,  that  it  is  safe  to  cut  into 
or  to  push  a  trocar  and  cannula  into  the  central  non-frictional  area  without 
fear  of  peritoneal  extravasation  even  when  no  adhesions  had  formed,  but 
when  merely  flocculent  and  unorganised  lymph  existed. 

A  liver  abscess,  however,  of  considerable  size  may  be  present  deep  in  the 
parenchyma  of  the  liver,  and  give  rise  to  no  evidence  of  a  tumour,  nor  of 
perihepatitis,  nor  any  other  sign  of  local  hepatic  trouble  whatever.  In  such 
cases  the  constitutional  symptoms  may  alone  serve  to  suggest  the  presence 
of  pus  in  the  liver. 

Pain. — In  the  early  stages,  when  suppuration  develops  after  hepatitis, 
the  pain  peculiar  to  hepatic  inflammation  is  to  be  expected ;  but  as  the 
abscess  develops  the  hepatitis  subsides,  and  pain  may  practically  completely 
disappear.  There  may  be  a  couple  of  pints  of  pus  present  in  the  liver,  and 
the  patient  suffer  no  pain  therefrom.  This  disappearance  of  pain  often 
leads  the  doctor  astray,  and  the  patient,  being  free  of  the  pain  (and  it  may 
be  the  feverishness),  refuses  to  be  operated  upon.  This  is  one  of  the  com- 

monest sources  of  fallacy  in  the  treatment  of  liver  abscess,  and  the  possibility 
of  the  occurrence  should  never  be  lost  sight  of. 

Pain,  however,  may  never  have  formed  any  part  in  the  initial  symptoms. 
In  a  liver  abscess  arising  some  months  subsequent  to  an  attack  of  dysentery, 
the  suppuration,  if  deeply  seated,  may  proceed  independently  of  hepatitis,  and 
without  pain.  The  pain  when  present  may  be  acute,  or  it  may  amount  to 
discomfort  merely,  the  variation  in  severity  depending  upon  the  part  of  the 
liver  which  has  suppurated.  The  nearer  the  pus  is  to  the  surface  of  the 
organ  the  greater  will  the  pain  be,  and  vice  versa.  The  parenchyma  of  the 
liver  is  scarcely,  if  at  all,  susceptible  to  pain, — a  fact  which  is  well  illustrated 
when  aspirating  the  liver  without  an  anaesthetic.  When  the  needle  of  the 
aspirator  reaches  the  liver  tissue  in  such  circumstances,  the  organ  can  be 
traversed  in  various  directions  without  eliciting  any  degree  of  pain ;  and  it 
is  only  when  the  cutaneous  structures  or  when  the  diaphragm  is  punctured 
that  acute  pain  is  complained  of.  It  is  perihepatitis,  and  not  hepatitis, 
which  causes  pain  in  the  region  of  the  liver. 

It  is  plain,  therefore,  that  pain  may  usher  in  hepatic  suppuration,  may 
then  completely  subside,  only  to  appear  again  when  the  abscess  advances 
to  the  surface  of  the  liver,  causing  perihepatitis ;  on  the  other  hand,  pain 
may  not  play  a  part  in  the  original  onset  of  the  disease,  and  may  be  deferred 
until  the  surroundings  Of  the  liver  are  affected. 

Pain  when  present  may  amount  to  mere  discomfort,  felt  mostly  when 
the  patient  turns  upon  the  left  side — the  increased  weight  of  the  liver  causing 

dragging  pains  in  the  right  hypochondrium.  The  heart's  action  also  is 
impeded  by  the  same  posture.  When  more  acute  the  pain  may  give  rise  to 
a  stabbing  feeling  in  the  intercostal  spaces  overlying  the  liver.  The  right 
shoulder  may  be,  and  very  frequently  is,  the  seat  of  a  constant  aching  and 
irritating  pain.  The  situation  of  the  shoulder  pain  varies  with  the  part  of 
the  environment  of  the  liver  involved ;  it  is  chiefly  when  the  diaphragm, 
and  consequently  the  phrenic  nerves,  are  irritated,  that  the  pain  is  felt  in  the 
shoulder.  The  explanation  of  the  pain  is  found  in  the  Connection  between 
the  radicles  of  the  phrenic  nerve  in  the  neck  and  the  descending  branches 
of  the  superficial  cervical  plexus.  When  the  liver  is  merely  congested  or 

"  heavy  "  with  pus,  the  sensation  felt  in  the  shoulder  is  usually  of  a  dragging 
nature  and  may  be  mistaken  for  "  rheumatic  "  pains.  The  vertebral  border 
of  the  scapula  is  then  the  part  complained  of,  but  when  sub-diaphrag- 

matic perihepatitis  develops,  the  pain  is  often  of  a  burning  character,  and 
situated  just  within  the  angle  formed  between  the  clavicle  and  the  acromion 
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process  of  the  scapula.  The  patient  may  be  able  to  exactly  localise  the  pain, 

and  can  place  the  finger  on  the  precise  spot,  but  occasionally  the  pain  is 

diffuse,  and  its  limits  are  conveyed  by  the  patient  placing  the  whole  hand 

on  the  top  of  the  shoulder. 

The  presence  or  absence  of  pain  in  the  shoulder  is  no  aid  to  diagnosis 

of  the  presence  or  absence  of  pus  in  the  liver.  It  merely  indicates  a 

perihepatitis ;  but  the  cause  of  the  lesion  may  be  other  than  a  purulent 
collection. 

The  Effect  upon  other  Viscera— An  abscess  in  the  liver  may  involve  neighbour- 
ing viscera  and  structures.  The  particular  issues  affected  depends  upon  the  course 

the  pus  follows.  When  the  pus  burrows  towards  the  dome  of  the  liver  the 
diaphragm  and  the  structures  adjacent  on  its  thoracic  aspect  will  be  implicated. 
Pleurisy  is  common,  and  the  friction  sounds  of  the  inflamed  pleura  will  obscure 
the  friction  sounds  due  to  perihepatitis.  The  two  layers  of  the  basal  pleura  will 
be  cemented  by  lymph,  and  the  adjacent  surface  of  the  lung  sympathises  in  the 
inflammatory  change.  The  lung  at  its  base  becomes  congested  or  pneumonic. 
These  changes  are  due  in  part  to  the  arrest  in  thoracic  movement  over  the  seat  of 
the  inflammation  and  pain.  Abdominal  breathing  gives  place  to  thoracic,  and  the 
lower  ribs  are  maintained  in  as  immobile  a  state  as  possible.  The  consequence  is 
that  the  blood  in  the  lower  part  of  the  right  lung  is  apt  to  sag,  and  the  adhesion 
to  the  diaphragm  and  the  inflammatory  changes  which  affect  the  base  of  the  lung 
all  combine  to  favour  consolidation.  A  right  basal  congestion  is  a  common 
clinical  experience  in  medical  practice  in  the  tropics  ;  it  may  merely  indicate  a 
stagnation  of  blood  in  the  region  of  the  lung  immediately  over  a  congested  or 
hypersemic  liver,  or  it  may  point  to  a  real  inflammatory  state  of  the  lung  due  to 
hepatitis  or  perihepatitis,  and  the  subphrenic  formation  of  pus. 

When  the  stomach  is  encroached  upon,  gastric  irritation  will  be  in  evidence, 
with  vomiting,  nausea,  and  inability  to  retain  nourishment.  The  colon,  although 
a  hepatic  abscess  frequently  finds  its  way  thither,  seldom  shows  marked  evidence 
of  physiological  change.  Just  before  perforation  in  the  colon  takes  place  constipa- 

tion usually  obtains,  and  then  distension  of  the  coccum  and  ascending  colon  from 
gas.  The  opposite  condition,  however,  may  prevail,  and  an  irritating  flux 
characterise  the  action  of  the  bowel.  The  gall-bladder  is  seldom  encroached  upon, 
and  it  is  rare  for  jaundice,  due  to  implication  of  the  biliary  ducts,  to  be  met  with. 
A  hepatic  abscess  advancing  downwards  may  press  upon  the  main  bile  duct,  or 
the  bile  passages  may,  owing  to  duodenal  catarrh,  become  obstructed,  and  so  cause 
jaundice.  The  spleen  in  liver  abscess,  or  in  the  hepatitis  which  usually  precedes 
it,  may  be  said  to  be  always  small.  The  reason  for  this  is  to  be  found  in  the  fact 
that  the  portal  circulation  is  in  no  way  interfered  with  by  a  tropical  abscess  in 
the  liver.  When  the  spleen  is  enlarged  in  inflammatory  liver  lesions  it  points  to 
a  pylephlebitis  as  the  cause  of  the  disorder.  For  the  same  reason  ascites  and 
congestion  of  the  veins  below  the  diaphragm  are  pronounced  by  their  rarity  in 
inflammatory  affections  and  suppuration  of  the  liver  itself. 

The  right  rectus  muscle  of  the  abdominal  wall  is  usually  maintained  in  a  rigid 
condition.  The  muscle  assumes  this  position  as  part  of  the  general  effort  to  ensure 
freedom  from  movement  in  the  neighbourhood  of  the  inflamed  and  painful  organ. 
When  examination  of  the  liver  by  percussion  or  palpation  is  attempted  the  rectus 
muscle  is  thrown  into  a  still  more  firm  state  of  spasm,  and  may  be  felt  as  hard  as 
a  board  in  its  attempts  to  guard  the  inflamed  organ  beneath.  In  this  direction 
also  the  involuntary  protective  impulse  is  so  marked  that  the  patient  inclines 
the  whole  trunk  towards  the  right  side,  and  should  he  assume  the  erect  position 
the  body  is  seen  to  incline  to  the  right  and  forwards. 

Constitutional  Symptoms. — The  presence  of  a  liver  abscess  may  come  to 
be  recognised  only  by  a  gradual  process  of  exclusion  and  by  no  pronounced 
initial  symptoms.  At  other  times  a  definite  period  of  commencement  is 
ascertainable  and  can  be  readily  determined.  When  suppuration  follows 
upon  a  hepatitis  a  rigor  usually  ushers  in  the  development  of  pus ;  but 
when  the  abscess  arises  subsequently  to  dysentery  the  period  of  invasion 
is  more  indefinite,  and  a  collection  of  pus  may  be  present  unknown  to 
patient  or  doctor. 

Sweating  at  night  is  a  marked  symptom  in  suppurative  hepatitis,  and 
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as  the  illness  develops  the  sweating  becomes  profuse,  appearing  on  every 
occasion  on  which  the  patient  goes  to  sleep  during  the  daytime ;  and  the 
patient  may  have  to  get  up,  especially  in  pysemic  abscesses  of  the  liver,  not 
once,  but  two  or  three  times  in  the  night,  to  change  his  garments  owing  to 
their  being  saturated  with  sweat.  At  all  times,  except  during  the  actual 
period  during  which  the  rigor  threatens  or  prevails,  the  skin  is  moist  and 
clammy. 

The  temperature  of  the  body  in  liver  abscess  does  not  always  run  a 
typical  course.  As  a  rule,  after  pus  has  been  developed,  and  has  been 
present  in  the  liver  for  some  time,  a  morning  drop  in  temperature  and  an 
evening  exacerbation,  with  or  without  a  rigor,  is  the  rule.  The  matinal 

temperature  may  fall  below  the  normal  considerably,  96°  F.  or  even  lower 
being  registered ;  the  evening  temperature  may  rise  to  100°  F.  only,  or  it 
may  reach  101°  to  104°  F. 

When  the  abscess  develops  gradually  and  insidiously,  as  is  the  case  in 
most  intra-hepatic  abscesses,  following  upon  old  dysenteric  troubles,  the 
initial  rise  of  temperature  is  very  gradually  developed  ;  but  when  the 
abscess  is  acute,  following  upon  acute  hepatitis,  or  when  the  abscess  is  supra- 
hepatic,  the  presence  of  pus  is  usually  ushered  in  by  a  temperature  ranging 

from  103°  to  105°  F.  This  high  register  may  be  maintained  for  several  days, 
but  afterwards  the  temperature  fluctuates  and  the  accessions  of  fever  are 
irregular. 

In  all  cases,  however,  when  the  pus  has  accumulated  in  quantity  and  hectic 
is  not  present,  the  tendency  is  for  the  temperature  to  fall  to  about  the 
normal.  Many  cases  of  established  liver  abscess,  in  which  a  pint  or  two  of 
pus  is  present,  are  attended  by  no  abnormality  of  temperature,  the  ther- 

mometer showing  a  normal  temperature  morning  and  evening. 
When  hectic  follows  upon  operation,  the  usual  accession  of  temperature 

as  the  day  advances  becomes  pronounced. 
The  Alimentary  Canal. — The  tongue  in  the  earlier  stages  of  hepatic 

suppuration  remains  wonderfully  clean.  It  is  usually  somewhat  reddened, 
and  swollen ;  the  furrows  and  rugse  are  preternaturally  prominent,  and  at 
the  back  a  velvety  coat  of  a  yellowish  tinge  persists.  It  is  in  no  sense  the 

tongue  of  "  biliousness,"  and  it  is  remarkable  how  small  a  part  "  bilious  " 
symptoms  play  in  hepatic  abscess.  As  the  disease  advances  the  tongue 
becomes  dry  and  abnormally  red,  and  even  bare ;  aphthae  and  sordes  in  the 
teeth  are  a  late  sign  and  usually  indicate  a  fatal  issue.  Vomiting  in  the 
early  part  of  the  disease  is  a  common  symptom ;  but,  as  the  general  hepatitis 
or  congestion  subsides  and  the  abscess  develops,  vomiting  is  not  a  marked 
feature.  Should,  however,  the  abscess  advance  towards  and  affect  the  walls 
of  the  stomach  or  duodenum,  vomiting  in  an  aggravated  form  will  recur 
and  continue  until  the  pus  finds  its  way  into  either  viscus.  Dysentery, 
constipation,  or  actual  diarrhoea  may  prevail  throughout  or  alternate  during 

the  course  of  a  liver  abscess.  When  the  abscess  is  more  or  less  "  latent," 
constipation  is  the  rule ;  when  hepatic  congestion  obtains,  diarrhoea  will 
probably  ensue ;  but  should  hepatitis  occur  in  conjunction  with  or  develop 
at  any -period  of  the  course  of  a  liver  abscess,  dysentery  (blood  and  mucus) 
may  result — the  condition  of  the  bowel  depending  altogether  upon  the  state 
of  the  liver.  An  intestinal  flux  with  blood  and  mucus  may  or  may  not  be 
dignified  by  the  name  of  dysentery.  We  are  apt  to  regard  the  presence  of 
blood  and  mucus  in  the  stools  as  indications  of  a  specific  disease — namely, 
dysentery ;  but  it  is  possible  that  mere  portal  congestion,  with  changes  in 
the  radicles  of  the  portal  vein  or  the  intestines,  may  cause  a  flux  of  blood 
and  mucus  of  a  temporary  nature  and  of  a  non-specific  character.     Certain 
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it  is  that,  with  the  presence  of  pus  in  the  liver,  a  flux  of  the  kind,  and  lasting 
for  a  few  days  only,  is  a  common  feature.  Dysentery  as  a  specific  ailment 
runs  a  definite  course ;  but  an  intestinal  flux,  resembling  dysenteric  motions, 

may  come  and  go,  during  the  presence  of  pus  in  the  liver,  in  a  somewhat 
erratic  fashion  totally  unlike  true  dysentery. 

The  Urine. — Urates  and  uric  acid  are  well-nigh  invariably  deposited 
when  the  urine  cools.  The  urine  is  high-coloured  or  dark,  and  usually  some- 

what scanty  when  an  abscess  is  developing ;  but  when  the  pus  gives  rise  to 
no  feverish  symptoms  the  urine  becomes  fairly  normal.  The  quantity  of 
urea  varies ;  one  day  it  is  in  excess,  the  following  day  it  may  be  normal  in 

quantity  or  considerably  diminished.  As  a  rule,  when  the  patient's  tem- 
perature is  up,  the  urea  is  in  excess — that  is  to  say,  whilst  the  hepatic 

parenchyma  is  irritated  and  its  function  exalted  the  urea  is  in  excess ;  the 
opposite  condition,  however,  naturally  obtains  when  a  large  portion  of  the 
liver  is  rendered  functionless  by  the  presence  of  pus. 

Albumin  in  the  urine  is  by  no  means  a  common  feature  in  liver  abscess, 
but  occasionally  traces  of  albumin  are  found. 

The  Effect  upon  the  Liver  itself. — When  one  part  of  the  liver  is  rendered 
functionless  or  destroyed,  the  remaining  portion  becomes  hypertrophied,  and 
takes  up  the  work  of  the  diseased  portion.  The  right  lobe  of  the  liver  may 
be  reduced  to  a  mere  shell,  yet  may  the  functional  activity  of  the  liver  con- 

tinue, and  in  course  of  time  return  to  full  working  order.  The  writer  has 
brought  this  fact  prominently  forward  on  several  occasions.  As  an  instance 
of  the  compensatory  possibilities  of  the  healthy,  in  regard  to  the  diseased, 
portion  of  the  liver,  the  following  example  will  suffice : — At  a  post-mortem 
examination  of  a  Chinese  prisoner  who  committed  suicide  in  the  gaol  in  Hong- 
Kong,  the  writer  found  the  right  half  of  the  liver  reduced  to  a  small  mass  of 
fibrous  tissue.  A  closer  examination  showed  that  the  fibrous  mass  was  continuous 
with  a  tissue  of.  like  nature,  which  extended  upwards  through  the  diaphragm  and 
into  the  right  lung.  In  other  words,  that  a  right  liver  abscess  had  discharged 
upwards  through  the  lung,  that  the  pus  had  been  expectorated,  and  that  the 
whole  tract  had  healed.  On  weighing  what  remained  of  this  liver,  it  was 
found  that  it  scaled  within  an  ounce  or  two  of  the  normal  weight  of  the  liver. 
The  left  lobe,  the  lobulus  spigellii,  the  lobulus  quadratus,  and  the  lobulus  caudatus 
were  enormously  hypertrophied — all  the  parts,  in  fact,  to  which  the  left  branches 
of  the  portal  vein  and  hepatic  artery  are  distributed.  By  subsequent  observa- 

tions, by  experimental  injections,  etc.,  the  writer  has  been  able  to  prove  that  there 
are  two  sides  to  the  liver,  each  equal  in  bulk,  and  each  half  presided  over  by  an 
equal-sized  branch  of  the  portal  vein,  hepatic  artery,  and  hepatic  duct.  In  fact 
there  is  a  right  and  left  liver  in  juxtaposition,  equal  in  weight,  but  having  separate 
vascular  and  biliary  circulation.  Disease  of  one  side  of  the  liver  need  not,  and 
very  seldom  does,  involve  the  other  ;  and,  moreover,  when  one  side  is  destroyed  the 
other  may  take  up  its  functions.  There  is  nothing  unique  in  this,  for  we  have  the 
example  of  one  kidney  executing  the  work  of  both  when  one  is  removed.  A  liver, 
therefore,  in  which  disease  is  confined  to  one  side  may  come  in  time  to  fulfil  the 
function  of  the  whole  ;  and  given  time  to  develop,  the  compensatory  power  is  so 
marked  that  a  person  may  recover  completely  with  only  half  a  liver  left. 

Diagnosis. — It  is  plain  from  the  account  of  the  signs  and  symptoms  of 
liver  abscess  that  there  is  no  one  feature  which  is  permanent.  There  may  be 
no  pain,  cough,  temperature,  or  hepatic  enlargement  to  indicate  that  a 
collection  of  pus — it  may  be  of  a  fair  size,  occupies  the  hepatic  area.  On  the 
other  hand,  all  these  may  be  present  and  yet  the  signs  and  symptoms  may 
be  due  to  other  causes  than  an  abscess.  Hydatid  of  the  liver,  in  countries 
where  hydatids  prevail,  is  .the  most  likely  ailment  to  be  mistaken  for  liver 
abscess.  There  are  typically  several  distinguishing  features:  pain  is  rare 
in  hydatids,  common  in  liver  abscess ;  increase  of  temperature  is  the  rule 
in  abscess,  the  exception  in  hydatids ;  a  history  of  hepatitis,  dysentery,  and 
hectic  are  frequent  concomitants  of  abscess ;  hydatids,  on  the  other  hand, 
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unless  when  they  proceed  to  suppuration,  show  none  of  these.  But  an 
abscess  may  be  latent  and,  if  large,  may  give  rise  to  the  presence  of  a  painless 
tumour  with  fluctuation,  without  any  other  local  or  constitutional  disturbance. 
On  the  other  hand,  nothing  is  more  common  than  for  a  tropical  resident  to 
show  signs  of  failing  health  without  any  definite  diagnosable  lesion.  Loss 
of  weight  and  appetite,  want  of  mental  and  physical  energy,  evanescent 
attacks  of  fever,  occasional  intestinal  disturbances  may  persist,  and  yet  it  is 
impossible  to  ascribe  the  signs  and  symptoms  to  any  particular  organ.  More 

often  than  not  "  climate "  is  assigned  as  the  cause,  and  the  patient  is 
advised  to  go  home — that  is,  to  return  to  Europe.  During  the  voyage  home, 
especially  when  colder  latitudes  are  reached,  or  after  being  at  home  a  year 
or  more,  symptoms  of  liver  abscess  develop  which  in  all  probability  was 

present  but  "  latent  "  before  the  patient  left  the  tropics.  Most  of  the  single liver  abscesses  met  with,  in  Britain  at  all  events,  occur  in  persons  who  have 
returned  from  the  tropics,  not  necessarily  recently,  for  a  liver  abscess  may 
appear  years  after  leaving  warm  climates.  That  the  abscess  was  in  the  liver 
before  leaving  the  tropics  is,  of  course,  not  positively  known  ;  but  the  writer 
has  had  experience  of  patients  whom  he  has  sent  home  with  the  indefinite 
symptoms  above  recorded  and  in  whom  a  liver  abscess  developed  after  reaching 
England,  and  the  conclusion  that  undiagnosed  pus  existed  in  the  liver  before 
the  patient  left  the  tropics  would  seem  feasible  and  probable. 

Of  the  conditions  and  ailments  likely  to  be  mistaken  for  liver  abscess  are 

— pylephlebitis,  pyelitis  of  the  right  kidney,  pneumonia  of  the  right  base, 
hepatitis,  hyperemia,  congestion  or  enlargement  of  the  liver  due  to  cardiac 
or  pulmonary  lesions,  gall-stones  or  inflammation  of  the  gall-bladder,  sub- 

phrenic abscess.  These  can  only.be  eliminated  by  careful  clinical  observation 
and  a  study  of  the  history  in  each  case.  Malaria  in  its  symptoms  resembles 
in  some  measure  those  due  to  pus  in  the  liver,  and  here  again  clinical  records 
are  of  the  utmost  value.  In  liver  abscess  the  spleen  is  seldom  enlarged  ; 
there  maybe  no  malarial  parasites  in  the  blood;  the  maximum  rise  in 
temperature  takes  place  towards  evening  only ;  quinine  has  no  specific 
effect  on  the  course  of  the  fever.  Hepatic  enlargement  in  malaria  is  general ; 
in  hepatic  abscess  there  is,  when  the  abscess  approaches  the  surface,  a  distinct 
tumour.  Perihepatitis,  the  result  of  malaria,  is  usually  general,  and  not 
localised  as  in  the  case  of  pus  reaching  the  liver  boundaries. 

Enlargement  of  the  liver  in  leucocythsemia  or  pernicious  anaemia  may 
suggest  pus,  but  the  general  symptoms  and  an  examination  of  the  blood 
will  settle  the  diagnosis  well-nigh  conclusively. 

Of  other  tumours,  such  as  gummata,  those  of  a  malignant  nature,  etc., 
clinical  acumen  must  determine  the  differential  points  at  issue.  In  almost 
all  cases  where  liver  abscess  is  suspected,  explanatory  puncture  of  the  liver 
is  justified  and  should  be  undertaken  at  an  early  period  of  the  illness. 
Should  leucocythtemia  or  anaemia  be  present,  however,  puncture  of  liver  is 
unadvisable ;  but  in  this  case,  as  in  malaria,  an  examination  of  the  blood 
from  the  finger  will  aid,  if  it  does  not  altogether  decide,  the  diagnosis. 

Prognosis. — Recovery  from  a  liver  abscess  depends  upon  the  cause  of  the 
disease;  upon  the  course  the  pus  pursues,  upon  the  stage  at  which  the 
disease  is  brought  under  treatment,  and  upon  the  nature  of  the  operation 
undertaken. 

When  there  is  more  than  one  abscess,  and  when  the  disease  is  associated 
with  (general)  pyaemia,  the  prognosis  is  highly  unfavourable.  Should,  on  the  other 
hand,  the  abscess  be  single  and  be  of  the  nature  of  a  "  tropical "  abscess,  instead  of 
a  pysemic  infection,  the  patient  with  or  without  operation  has  a  chance — it  may 
be  a  fair  or  even  a  good  chance — of  recovery. 
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When  the  abscess  points  at  the  anterior  wall  of  the  abdomen,  and  is  there 

opened,  the  prognosis  is  favourable.  When  the  abscess  bursts  in  the  bowel, 
recovery  may  also  be  hoped  for. 

Good  results  may  also  follow  the  bursting  of  the  abscess  into  a  bronchus, 
the  pus  finding  exit  by  way  of  the  expectoration.  This  result,  although 
considered  a  favourable  termination  by  those  who  still  believe  in  non- 

interference, cannot  be  regarded  as  highly  favourable.  The  abscess  may 
be  of  such  a  size  that  the  pus  cannot  be  sufficiently  quickly  expectorated, 
and  the  air -passages  of  both  lungs  may  be  swamped  with  the  quantity  of 
pus,  causing  an  infective  pneumonia  with  speedily  fatal  results.  On  the  other 
hand,  the  consequent  expectoration,  owing  to  the  pus  rising  in  the  bronchi,  may 
so  harass  the  patient  that  all  attempts  at  rest  or  sleep  are  impossible ; 
and  the  patient,  already  enfeebled  by  the  illness,  may  succumb  in  a  day  or 
two  from  exhaustion.  Should,  however,  the  initial  rupture  of  the  abscess  be 
lived  through,  there  is  no  guarantee  that  recovery  will  result.  In  such  cases  the 
rule  is  that  when  the  abscess  cavity  is  relieved  of  its  contents  a  cessation  of  fever, 
cough,  etc.,  takes  place,  only  to  be  renewed  when  the  cavity  refills.,  Emptying  and 
refilling  may  alternate  for  many  months  or  for  years  before  the  cavity  heals  ;  and 
the  patient  at  any  time  may  develop  hectic  and  succumb  to  the  prolonged  con- 

stitutional strain.  At  first  the  intervals  in  the  attacks  may  be  but  a  week  or 
two,  but  afterwards  two  or  three  or  more  months  may  intervene.  Every  time 
the  cavity  tills  the  patient  becomes,feverish,  melancholic,  loses  appetite  and  weight, 
is  unable  to  pursue  his  daily  occupation  and  is  confined  to  his  bed  or  to  the  house. 
The  result  may  be  recovery  ;  but,  on  the  other  hand,  a  fatal  issue  is  not  un- 

common. Moreover,  once  the  abscess  has  been  allowed  to  burst  into  the  lung, 
the  chances  of  localising  the  pus  in  the  liver  by  aspiration  are  greatly 
diminished,  or  may  be  rendered  altogether  impossible  owing  to  the  narrowed 
limits  of  the  sac  of  the  abscess  in  the  liver.  Such  a  result,  therefore,  should  never 
be  waited  for.  To  allow  a  liver  abscess  to  burst  through  the  lung  is  unjustifiable  ; 
it  means  either  want  of  acumen  in  diagnosis,  or  a  hesitation  in  operation  which 
is  not  consistent  with  rational  treatment. 

Rupture  of  an  abscess  of  the  liver  into  the  pleura  causes  symptoms  of  empyema, 
and  unless  speedily  operated  upon  will  certainly  tend  to  fatal  result. 

Rupture  of  a  hepatic  abscess  into  the  stomach  brings  on  vomiting  of  liver  pus, 
and  a  cessation  of  the  urgent  symptoms  arising  from  the  retained  pus  ;  but  the 
prognosis  is  most  unfavourable. 

When  liver  pus  finds  exit  into  the  pericardium,  the  peritoneal  cavity,  or  the 
inferior  vena  cava,  a  speedily  fatal  case  can  only  be  looked  for. 

Pus  from  the  liver  may  burrow  downwards,  and  after  involving  the  right 
kidney,  may  find  exit  in  the  ureter  ;  or  it  may  pass  behind  the  kidney  and  point 
in  the  loin.  The  former  generally  ends  fatally,  but  the  latter  may  result  in 
recovery. 

Of  all  the  modes  of  spontaneous  termination,  that  by  way  of  the  lung  is  the 
most  common.  Render  has  analysed  the  results  of  563  cases  of  liver  abscess  and 
finds  that  in  159  cases — that  is,  in  28  per  cent — spontaneous  rupture  occurred,  and 
the  path  taken  by  the  pus  in  the  159  cases  is  recorded  by  Render  as  follows : — 
Ruptured  into  the  lung  in  59  cases  ;  into  the  peritoneum,  39  ;  into  the  pleura,  31  ; 
into  the  stomach  and  duodenum,  8  ;  into  the  colon,  6  ;  into  the  loin,  6  ;  into  the 
bile-ducts,  4  ;  into  the  inferior  vena  cava,  3  ;  into  the  kidney,  2  ;  and  into  the  peri- 

cardium, I.  The  order  here  cited  fairly  well  represents  the  scale  of  danger  in 
spontaneous  rupture  generally.  It  will  be  observed  that  90  of  the  cases  burst  up- 

wards into  either  the  lung  or  pleura,  proving  the  frequency  with  which  the  abscess 
is  situated  towards  the  back  or  dome  of  the  liver.  The  course  of  the  pus  is  no 
doubt  determined  by  the  course  of  the  lymphatics,  and  as  the  majority  of  the 
lymphatics  of  the  liver  find  exit  upwards  between  the  layers  of  the  coronary 
ligament,  the  path  of  the  pus  is  no  doubt  thus  determined. 

Early  operation  is  an  important  factor  in  the  recovery  from  liver  abscess. 
Delay  can  only  lead  to  loss  of  strength,  destruction  of  liver  tissue,  and  involve- 

ment, or,  it  may  be,  the  perforation  of  some  neighbouring  viscus.  There  is  no 
justification  for  delay,  and  the  postponement  of  the  operation  for  even  a  single 
day  may  lead  to  unfavourable  results. 

Mortality. — Statistics  of  the  results  of  liver  abscess  up  to  the  last  twenty  years 
have  little  bearing  upon  present-day  results.  Operations  are  undertaken  now  at  a 
much  earlier  stage  in  the  disease  ;  clinical  symptoms  have  a  clearer  interpretation  : 
the  aspirator  as  an  aid  to  diagnosis  has  revolutionised  our  treatment ;  Listerism 
has  minimised  the  dangers  of  laparotomy  ;  and  a  liver  abscess  is  no  longer  viewed 
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as  the  rare  disease  it  was  once  held  to  be,  nor  dreaded  by  the  surgeon  as  a  well- 
nigh  incurable  ailment.  Figures  which  once  indicated  a  mortality  of  80  per  cent 
from  liver  abscesses  have  fallen  to  between  20  and  30  per  cent,  and  there  is  no 
doubt  that  with  earlier  operations  the  mortality  will  be  still  further  reduced. 

Treatment. — Medicinal  treatment  in  suppuration  in  the  liver  is  con- 
fined to  allaying  the  effects  of  such  concurrent  ailments  as  hepatitis, 

intestinal  flux,  dysentery,  and  fever.  These  are  to  be  treated  with  the 
usual  remedies  specially  applicable  when  no  abscess  in  the  liver  is  present, 
but  as  each  and  all  may  be  dependent  upon  or  caused  by  the  presence  of 
pus  in  the  liver,  the  means  of  treatment  and  drugs  at  our  disposal  may  fail 
to  accomplish  the  marked  effects  usually  attributed  to  them.  Poultices  or 
counter-irritation  of  the  liver  and  drugs  may  serve  to  mitigate  the  local 
and  general  effects  of  hepatitis.  Dysentery  may  be  treated  by  Epsom  salts 
or  by  ipecacuanha,  and  fever  may  be  controlled  by  some  one  of  the  available 
methods.  None  of  these  applications  or  drugs  can,  however,  affect  the 
abscess,  which,  when  once  formed,  exists  as  a  pathological  product,  incapable 
of  treatment  by  medicinal  agencies. 

Expectant  Treatment. — Liver  abscesses  have  been  found  on  post-mortem 
examination  to  have  become  absorbed.  In  the  substance  of  the  liver,  what 
could  only  have  been  the  sites  of  pus  have  been  very  occasionally  met  with 
in  bodies  in  which  no  clue  to  pus  being  present  in  the  liver  was  afforded 
during  life.  The  pus  evidently  became  absorbed  and  a  fibrous  or  a  cretaceous 
remnant  may  be  all  that  betrays  the  fact  that  pus  once  was  present. 

Expectant  treatment,  however,  bears  a  broader  significance.  The  belief 
existed,  if  it  does  not  yet  exist,  that  it  was  better  in  the  interests  of  the 
patient  not  to  operate,  but  to  let  the  pus  pursue  its  bent  towards  the  lung, 
intestine,  or  whatever  organ  or  tissue  it  selects  to  traverse.  This  principle 
of  treatment  was,  no  doubt,  advocated  in  view  of  the  unsatisfactory  results 
which  obtained  from  the  older  form  of  operation.  Partly  also  it  was  due,  no 
doubt,  to  hesitation  on  the  part  of  medical  practitioners  isolated  in  out-of- 
the-way  places  to  undertake  abdominal  operations  single-handed.  There  is 
now,  however,  no  justification  for  the  expectant  treatment.  With  the 
aspirator  and  a  simple  trocar  and  cannula  any  medical  man  can  operate  by 
himself  and  at  once,  and  there  is  no  reason  for  delay.  The  expectant  treat- 

ment, therefore,  cannot  be  too  strongly  condemned.  It  is  wrong  in  principle, 
and  dangerous  in  the  extreme  to  the  patient.  Delay  even  is  indefensible. 
The  moment  a  liver  abscess  is  suspected  no  time  ought  to  be  lost  in  explor- 

ing the  liver  and  draining  the  abscess  when  found. 
Exploring  the  Liver  for  Pus. — There  are  two  rules  to  be  followed  when 

an  abscess  in  the  liver  is  suspected :  (1)  explore  the  liver  at  once  by  the 
needle  of  an  aspirator;  (2)  be  prepared  to  operate  forthwith  if  pus  is 
found.  There  need  be  no  hesitancy  in  regard  to  probing  the  liver  by  a 
hollow  needle  in  search  of  pus.  If  pus  is  not  found,  the  congestion,  hyper- 

emia, or  inflammatory  state  of  the  liver  will  be  relieved  by  the  punctures. 
The  pricking  of  the  liver  capsule  in  several  places  may  of  itself  lessen  the 
pain  and  tension,  and  the  abstraction  of  blood,  either  immediately  by  the 
needle  of  the  aspirator,  or  by  the  subsequent  escape  of  blood  into  the 
peritoneal  cavity  from  the  punctures  in  the  liver  (see  above),  will  do  good. 
When  operating  in  such  cases,  and  when  the  blood  flows  fairly  freely 
through  the  aspirating  needle,  the  writer  invariably  allows  the  blood  to 
flow  to  the  extent  of  5  to  8  ounces  before  withdrawing  the  needle  and 
inserting  it  elsewhere.  This  procedure  is  usually  attended  by  satisfactory 
results,  even  when  no  pus  is  found,  the  temperature  falling  almost  im- 
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mediately,  the  pain  subsiding,  and  any  cough,  local  distress,  or  intestinal 
flux,  which  had  existed  previously,  disappearing. 

The  Site  of  Puncture, — The  needle  of  the  aspirator  is  to  be  inserted  at 
the  point  where,  by  percussion,  abnormal  dulness  is  elicited.  It  matters 
not  whether  the  dulness  or  the  tumour  is  made  out  in  the  front,  the  right  side, 
or  in  the  scapular  line,  of  the  chest ;  or  whether  it  is  towards  the  epigastrium 
that  the  abscess  is  tending,  and  the  abdominal  wall  has  to  be  punctured. 
When  the  chest  wall  has  to  be  traversed,  the  inexperienced,  in  such  cases,  hesitate 
for  anatomical  reasons  to  puncture  beyond  a  couple  of  inches  above  the  lower 

border  of  the  rib  cartilages.  The  pleura  descends  to  within  three  fingers'  breadth 
of  the  rib  cartilages,  and  it  is  this  anatomical  feature  which  engenders  the 
hesitancy  to  puncture  higher.  There  need  be  no  such  dread ;  the  fact  that  the 
pleura  is  traversed  by  the  needle  or  by  a  trocar  and  cannula  is  no  deterrent, 
and  all  danger  from  such  a  source  is  to  be  discounted.  The  danger  of  punctur- 

ing the  lung  itself  is  also  of  but  anatomical  interest.  The  right  lung  normally 
comes  as  low  as  a  line  drawn  from  the  sternum,  at  the  spot  where  the  sixth 
cartilage  joins  it,  backwards  along  the  right  side  to  the  spine  of  the  tenth 
dorsal  vertebra.  This  limit  in  the  nipple  line  crosses  the  sixth  rib ;  in  the 
posterior  axillary  line  it  crosses  the  eighth  rib ;  and  in  the  scapular  line  the 
tenth  rib.  It  may  be  unwise  to  puncture  above  these  levels  ;  but  when  the  liver 
is  swollen,  or  when  a  collection  of  pus  has  pushed  up  the  right  lung,  there  is  but 
little  danger  of  the  lung  being  wounded.  The  writer  has  frequently  punctured 
the  lung  during  an  exploration  of  the  liver,  as  testified  by  a  blood-tinged  sputum 
subsequently,  but  no  untoward  symptom  has  ever  resulted.  It  is  needless, 
therefore,  to  confine  exploratory  punctures  to  sub-pleural  or  even  sub-pulmonary 
limits,  as  no  damage  can  be  done ;  by  adhering  too  closely  to  these  normal 
anatomical  limits  an  abscess  of  the  dome  of  the  liver  may  be  altogether 
missed. 

The  Depth  of  the  Puncture. — How  deeply  is  it  safe  to  insert  a  needle  or  a 
trocar  and  cannula  into  the  liver?  The  chief  dangers  to  be  contemplated  is 
puncture  of  the  inferior  vena  cava  or  the  trunk  of  the  portal  vein  before  it 
gains  entrance  to  the  liver  substance.  The  writer  has  experimentally  tested 
the  point,  but  the  chances  of  exact  measurement  are  few.  So  far  this  has  been 
proved — namely,  that  in  a  body  of  32  inches  in  circumference,  and  in  the  region  of 
the  liver,  the  inferior  vena  cava  is  4  inches  from  the  surface  of  the  chest,  any- 

where in  the  hepatic  region  in  a  horizontal  line  drawn  round  the  right  side  of 
the  chest  from  the  mid-line  in  front  to  the  angles  of  the  ribs.  The  measurements 
were  made  in  the  frozen  section  of  the  body.  When  chest  measurements  are 
greater  or  less  than  32  inches,  the  distance,  of  course,  proportionably  diminishes  or 
increases  ;  but  it  may  be  taken  as  a  broad  rule  that  no  needle  or  trocar  should  be 
introduced  to  a  greater  depth  into  the  liver  in  the  direction  of  the  vertebral 
column,  horizontally  from  the  surface,  than  4  inches.  Should  this  rule  be 
observed,  the  dangers  of  haemorrhage  which  have  been  recorded  as  having 
occurred  after  hepatic  exploratory  puncture  would  probably  be  annulled.  The 
portal  vein,  should  it  be  punctured  at  the  gate  of  the  liver  before  it  breaks  up 
in  the  liver  substance,  would  probably  result  in  fatal  haemorrhage.  This  accident 
it  is  difficult  to  guard  against  by  anatomical  measurements,  but  care  exercised 
during  operation  that  the  needle-point  is  traversing  resisting  tissues  will  go  far 
towards  preventing  so  untoward  a  result.  The  writer  has  had  the  needle  of 
the  aspirator  and  the  trocar  and  cannula  with  which  he  operates  marked 
in  inches,  so  that  the  depth  of  the  puncture  by  either  instrument  is  exactly 
known. 

Before  exploratory  puncture  of  liver,  steps  should  be  taken  to  render  the  skin 
and  instrument  aseptic.  After  operation,  should  pus  not  be  found,  it  is  neces- 

sary only  to  wipe  the  puncture  wounds  clean,  and  cover  them  over  with  a  film  of 
blue  wool  and  a  coating  of  collodion.  A  binder  round  the  body  from  the  level 
of  the  nipples  to  the  umbilicus,  pulled  tight  and  securely  pinned,  should  be 
applied  and  kept  in  place  for  several  days. 

An  ancesthetic  should  always  be  administered  when  exploratory  puncture  is 
undertaken  unless  there  are  pulmonary  or  cardiac  conditions  forbidding  it. 

Operation  by  (1)  the  Trocar  and  Cannula— The  treatment  of  liver  abscesses 
by  trocar  and  cannula  and  subsequent  drainage  has  many  advocates  and  many 
detractors ;  these,  however,  will  be  discussed  later.  The  principle  and  practice 
followed  by  the  writer  in  the  treatment  of  liver  abscess  is  that  initiated  and 
practised  by  Dr.  Patrick  Manson.     In  the  hands  of  many  practitioners,  also,  the 
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writer  has  seen  excellent  results  from  the  same  line  of  treatment ;  and  there  can  be 
little  doubt  that  on  the  principle  taught  by  Dr.  Manson  liver  abscesses  will  in 
future  be  treated.  The  instrument  is  a  trocar  with  a  bayonet  point  fitting  into  a 
cannula  some  4  or  5  inches  long.  The  steps  of  the  operation  are  as  follows  : — When 
pus  has  been  found  by  exploratory  punctui-e  with  the  needle  of  the  aspirator,  the 
pus  should  not  be  drawn  off  in  any  quantity,  but  merely  in  quantity  sufficient  to 
establish  the  fact  that  pus  is  present.  The  reason  for  this  is  evident ;  for  were  the 
abscess  to  be  emptied  it  would  be  impossible  to  tell  when  the  cannula  was  in- 

troduced,— whether  it  was  in  the  cavity  of  the  abscess  or  not, — owing  to  the 
absence  of  the  flow  of  pus.  The  depth  to  which  the  needle  entered  and  the 
direction  it  followed  should  be  carefully  noted,  so  as  to  serve  as  a  guide  to  the 
course  along  which  the  trocar  is  to  be  introduced.  The  movements  of  the  needle 
after  it  is  introduced  into  the  liver  aid  in  the  diagnosis  of  whether  or  not  the 
point  is  an  abscess  cavity.  When  the  needle  is  embedded  in  the  liver  tissue,  the 
part  of  the  needle  external  to  the  chest  or  abdominal  wall  will  move  up  and  down 
with  the  respirations  ;  but  should  the  needle  lie  in  a  cavity,  a  more  pronounced 
swing  or  pendulum-like  movement  (Manson)  is  communicated.  Unless,  however, 
this  is  pronounced,  the  observation  is  of  little  value.  When  the  pendulum-like 
movement  is  very  limited  it  may  serve  to  indicate  that  adhesions  have  taken 
place  between  the  liver  and  its  surroundings  ;  but  when  it  is  entirely  absent, 
then  the  needle,  even  if  pus  is  drawn  off,  is  not  in  the  liver  at  all.  When  the 
needle  of  the  aspirator  is  withdrawn,  along  the  same  track  introduce  the  trocar 
and  cannula  in  the  direction  indicated  by  the  needle.  When  the  depth  at  which 
pus  was  found  by  the  needle  is  reached  withdraw  the  trocar,  and  pus,  if  the 
abscess  cavity  is  reached,  will  flow  from  the  cannula.  Do  not  allow  much  pus  to 
flow,  only  sufficient  to  indicate  its  presence,  when  the  thumb  is  to  be  placed  over 
the  opening  of  the  cannula. 

Dr.  Manson's  description  of  his  apparatus  and  his  mode  of  using  it  is  as 
follows  : — 

The  necessary  apparatus  consists  of  large  trocar  and  cannula,  4  to  5  inches 
long,  by  §  of  an  inch  in  diameter ;  a  steel  stilette,  at  least  14  inches  in  length  ; 
two  metal  buttons,  j-inch  at  their  greatest  diameter,  with  long  (^-inch),  hollow, 
roughened  necks  into  which  the  ends  of  the  stilette  fit  loosely  ;  6  inches  of  4-inch 
stout  drainage-tubing.  While  the  ends  of  the  drainage-tubing  are  held  and  well 
stretched  by  an  assistant,  they  are  firmly  lashed  to  the  stem  of  the  buttons, 
over  the  ends  of  the  shorter  of  which,  for  additional  security,  the  tubing  is  also 
tied.  Two  large  holes,  to  provide  for  free  drainage,  are  then  cut  close  to  one  end 
of  the  drainage-tube.  The  tube  is  then  mounted  on  the  stilette  by  inserting  one 
end  of  the  latter  through  one  of  the  drainage-holes,  and  lodging  it  in  the  hollow 
neck  of  the  distal  button,  and  thereafter  so  stretching  the  rubber  that  the  other 
end  of  the  stilette  can  be  inserted  into  the  neck  of  the  other  button.  When  thus 

stretched,  the  drainage-tube  should  be  capable  of  passing  easily  through  the 
cannula.  The  apparatus  being  thus  prepared,  and  rendered  thoroughly  aseptic 
by  soaking  in  carbolic  lotion,  and  the  position  and  depth  of  the  abscess  having 
been  carefully  ascertained  by  means  of  the  aspirator  and  noted,  the  aspirator  is 
withdrawn,  and  an  incision  about  an  inch  in  length  made  with  a  scalpel  through 
the  skin  at  the  site  of  the  puncture.  The  trocar  and  cannula  are  then  thrust 
into  the  abscess  and  the  trocar  is  withdrawn.  After  allowing  a  small  quantity 
of  pus  to  escape,  so  as  to  relieve  any  tension  that  may  be  present  in  the  abscess 
sac,  the  stretched  drainage-tube,  perforated  end  first,  is  slipped  into  the  cannula 
and  carried  to  the  back  of  the  abscess.  Holding  the  stretched  drainage-tube 
firmly,  and  maintaining  it  carefully  in  contact  with  the  back  of  the  abscess  with 
one  hand,  the  cannula  is  withdrawn  with  the  other.  Still  grasping  the  drainage- 
tube  firmly,  the  button  on  the  free  end  of  the  apparatus  is  slipped  off  the  stilette, 
the  end  of  which  is  made  to  perforate  the  drainage-tube  close  to  the  button. 
This  it  readily  does,  and  the  drainage-tube  is  allowed  slowly  to  resile  towards  the 
fixed  end,  still  held  in  contact  with  the  back  of  the  abscess.  When  the  drainage- 
tube  has~completely  contracted  the  stilette  is  withdrawn. 

The  writer  has  adopted  Dr.  Manson's  principle  of  treatment,  and  also  his 
apparatus,  but  with  a  few  modifications  of  the  latter.  It  will  be  observed  that 
the  tube  employed  by  Dr.  Manson  is  closed  at  the  end,  and  that  as  the  tube  lies 
in  the  abscess  cavity  the  deeper  §  of  an  inch  is  blocked  and  valueless  as  a  drain. 
The  writer  introduces  a  drainage-tube  open  at  the  end,  and  stretched  merely 
upon  a  metal  rod  with  a  blunt  hook  at  one  side  so  as  to  catch  and  stretch  the 
tube.  This  allows  of  an  open  end  to  the  drainage-tube — a  most  important  point ; 
as,  if  the  tube  has  only  just  entered  the  abscess  wall,  or  if  the  abscess  is  small, 
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and  when  contraction  during  healing  takes  place,  there  is  a  probability  that  the 
pus  is  not  removed,  but  lies  around  the  end  of  the  tube,  and  must  be  in  some 
quantity  before  reaching  the  apertures  at  the  side. 

Another  important  point  is  the  question  of  drainage.  The  writer  used 
invariably,  whilst  practising  in  the  tropics,  to  follow  the  plan  of  draining  off  the 

pus  through  a  long  tube,  conducted  from  the  patient's  side  over  the  side  of  the bed  into  a  basin  full  of  carbolised  water  placed  on  a  low  stool  by  the  side  of  the 
bed.  In  this  way  a  syphon  action  was  continuously  at  work  furthering  the  flow  of 
pus.  Following  the  practice  of  surgeons  in  Britain,  the  writer  left  off  the  syphon 
drainage  only  to  repent  it,  and  has  now  returned  to  the  use  of  the  syphon 
drainage  as  above  described.  Liver  pus  is  so  gelatinous  and  tenacious  that  no 
known  dressing  will  absorb  it,  and  it  gathers  between  the  skin  and  dressing  ;  the 
exit  is  thus  hampered  by  the  dressing  and  by  its  own  consistency.  The  syphon 
drainage  obviates  this  and  promotes  a  continuous  flow. 

The  drainage-tube  ought  to  be  used  until  pus  ceases  to  flow,  and  the  fluid 
coming  away  is  bile-stained  merely.  This  may  be  weeks  after  the  operation, 
when  a  smaller  tube  is  inserted  and  the  length  gradually  shortened.  The 

presence  of  a  tube  in  the  side  causes  no  inconvenience.  A  patient  of  the  writer's 
went  through  the  China- Japan  campaign  in  1894-95  with  a  drainage-tube  in  his 
side  which  had  been  introduced  after  an  operation  for  a  liver  abscess  ;  and  another, 
the  captain  of  a  sailing  vessel,  started  on  his  long  voyage  from  China  to  New  York 
with  a  tube  in  his  side,  getting  rid  of  it  only  after  being  seven  weeks  at  sea.  Dr. 
Neil  MacLeod  of  Shanghai  has  still  further  modified  the  apparatus  for  liver  abscess 
operation  by  using  an  oval  silver  flexible  drainage-tube,  which  possesses  the 
advantage  of  not  kinking.  Dr.  MacLeod  has  also  introduced  a  trocar  and  cannula 
which  can  be  introduced  upon  a  guiding  rod,  by  which  means  failure  to  reach  the 
pus,  after  the  needle  of  the  aspirator  has  proved  pus  to  be  present,  is  well-nigh 
impossible.     (See  Journal  of  Tropical  Medicine,  Nov.  15,  1900.) 

(2)  Operation  by  Incisions. — A  liver  abscess  can  be  reached  by  way  of  the  abdomen 
(laparotomy)  or  by  way  of  the  chest  wall.  Both  of  these  operations  have  been  so 
severely  condemned  by  those  who  have  had  experience  of  operations  for  liver 
abscess  that  it  seems  unnecessary  to  continue  to  mention  them.  Dr.  Manson, 
Colonel  Kenneth  MacLeod  of  Netley,  and  Dr.  Neil  MacLeod  of  Shanghai,  have  all 
spoken  and  written  so  strongly  on  the  subject  that  there  seems  no  justification 
for  regarding  cutting  operations  seriously.  The  writer  is  also  thoroughly  in 
accord  with  these  authorities. 

When  the  tumour  formed  by  the  liver  abscess  is  felt  in  the  epigastrium  or  anywhere 
in  the  wall  of  the  abdomen  the  abscess  may  be  reached  by  cutting  down  upon  it 
directly.  The  preliminary  steps  are  those  necessary  for  an  ordinary  laparotomy.  An 
incision  is  made,  some  four  inches  long,  over  the  most  prominent  part  of  the  tumour. 

(a)  When  the  peritoneum  is  reached  and  opened  the  pus  may  at  once  flow  from 
the  wound.  This  is  due  to  close  apposition  or  adhesions  between  the  liver  and 

abdominal  wall,  and  is  what  may  be  termed  the  "old  method"  of  dealing  with 
liver  abscess  when  the  disease  was  allowed  to  develop  (if  the  patient  lived  as 
long)  until  the  abscess  bulged  in  the  epigastrium  or  the  right  hypochondrium. 
With  our  modern  methods  of  treatment  such  a  state  of  development  should  never 
be  allowed  to  obtain  ;  as  for  one  case  in  which  a  favourable  issue  ensues,  there 
are  many  which  succumb  to  some  one  of  the  many  possible  contingencies  con- 

sequent upon  allowing  the  abscess  to  run  an  unchecked  course. 
(b)  When  the  peritoneum  is  opened  and  the  liver  is  seen  at  the  bottom  of  the 

wound,  and  the  outline  of  an  abscess  can  be  traced,  one  of  two  measures  can  be 
taken.  (1)  Should  the  abscess  appear  as  likely  to  burst  soon,  the  surrounding  parts 
of  the  wound  should  be  packed  with  gauze  or  sponges,  the  whole  pressed  down 
upon  the  liver,  and  the  abscess  incised.  (2)  Should  the  abscess  seem  less  likely 

to  burst  immediately,  the  wound  may  be  packed  with  gauze,  dressed,  and  bandaged,* 
with  the  idea  of  allowing  adhesions  to  form  between  the  liver  and  parietes. 
Every  day  the  wound  should  be  inspected,  and  if  the  abscess  threatens  to  point 
very  decidedly  it  should  be  opened  ;  but  if  the  indications  are  not  urgent  the 
wound  may  be  kept  open  for  3  or  4  more  days  before  the  abscess  is  cut  into.  It 
is  doubtful  whether  24  hours  is  not  long  enough,  unless  the  abscess  is  very  large. 
With  a  small  abscess  there  is  little  danger  of  the  liver  retracting  with  even  the 
slight  adhesions  formed  after  24  hours  ;  but  if  the  abscess  is  enormous  the  liver 
may  recede  and  leave  a  gap  by  which  the  pus  may  reach  the  peritoneal  cavity. 
But  even  with  a  large  abscess  equable  pressure  on  the  abdominal  wall  will  prob- 

ably suffice  to  prevent  the  retraction  of  the  liver,  and  after  a  few  days,  barriers 
of  lymph  will  develop  and  obviate  danger  of  extravasation. 
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(c)  When  the  peritoneum  is  opened,  the  liver  exposed,  and  no  abscess  is  to  be 
seen,  or  the  presence  of  pus  indicated  in  any  way,  the  needle  of  an  aspirator  is 
to  be  introduced  into  the  liver  in  search  of  pus.  When  it  is  found,  one  of  two 
measures  may  be  undertaken.  (1)  The  wound  may  be  packed  around  its  circum- 

ference with  sponges  or  gauze,  the  abscess  incised,  emptied,  the  margins  of 
wound  stitched  to  the  margins  of  the  abdominal  wound,  and  a  large  drainage- 
tube  inserted.  (2)  Before  opening  the  abscess  some  surgeons  recommend  that  the 
liver  be  secured  to  the  parietal  peritoneum  by  a  double  row  of  sutures.  By  an 
outer  row  of  silk  interrupted  (overlapping)  stitches  the  liver  is  fixed  to  the 
parietal  peritoneum  about  1  inch  from  the  margin  of  the  cut  peritoneum ;  by 
an  inner  row  of  continuous  catgut  sutures  the  margin  of  the  parietal  peritoneum 
is  sewn  to  the  liver  surface — leaving  a  surface  of  almost  H  inch  in  circumference 
exposed.  Mr.  Godlee,  who  advocates  this  method  of  suture,  recommends  that  the 
posterior  sheath  of  the  rectus  be  included  with  the  peritoneum  in  the  sutures 
when  the  incision  is  made  through  the  mass  of  the  rectus  muscle. 

The  difficulty  found  by  all  surgeons  is  to  get  sufficient  traction  upon  these 
sutures  without  the  liver  substance  tearing  through.  This  is  especially  the  case 
when  the  liver  around  the  abscess  is  in  a  state  of  inflammation.  It  should  be 
remembered,  however,  that  but  slight  traction  on  the  suture  is  necessary,  and  that 
what  appears  a  lax  suture  will  be  sufficient  to  establish  speedy  effusion  and  close 
juxtaposition  of  the  peritoneal  surfaces. 

Operation  of  Incision  by  way  of  the  Thorax. — When  the  abscess  is  situated  at 
what  is  called  the  back  of  the  liver,  it  must  be  approached  by  way  of  the  chest 
wall.  When  the  pus  is  bulging  at  an  intercostal  space  it  may  be  sufficient  to 
incise  the  abscess  freely  and  insert  as  large  a  drainage-tube  as  can  pass  between 
the  ribs  without  being  compressed.  Most  surgeons,  however,  recommend  the 
removal  of  an  inch  or  two  of  a  rib  so  as  to  give  more  room.  When  the  pus 
is  deeply  seated,  and  the  cavity  of  the  right  pleura  has  to  be  traversed,  it  is 
considered  necessary  to  stitch  the  parietal  and  the  diaphragmatic  pleurae  together  ; 
then  to  puncture  the  abscess  through  the  diaphragm,  or,  if  the  peritoneum  is  opened 
and  yet  no  pus  found,  to  stitch  the  peritoneal  surfaces  together  and  then  to  the 
margins  of  the  pleurae  and  parietal  parts  before  opening  the  abscess.  This  is  an 
operation  which  few  would  care  to  undertake,  and  after  these  preliminary  steps 
are  taken  there  is  the  uncertainty  of  finding  the  abscess. 

Operation  by  Incision  and  Trocar  and  Cannula  compared. — The  advocates  of 
operation  by  incisions — that  is,  by  a  laparotomy  or  by  a  thoracic  wound — declare 
that  only  by  these  means  can  one  see  what  one  is  doing.  In  bold  terms  they 

state  that  they  wish  to  look  "  their  enemy  in  the  face,"  and  that  the  operation  by 
puncture  is  a  half-hearted  step,  and  undertaken  only  by  timorous  surgeons.  So 
far  is  their  pronouncement  carried  that  many  declare  it  is  unsurgical  and  unwise 
to  use  even  the  needle  of  an  aspirator  whereby  to  explore  for  pus  in  the  liver  as  a 
preliminary. 

On  the  other  hand,  those  who  use  the  trocar  and  cannula  claim  that  there  is 
no  (or  but  little)  danger  exploring  the  liver  by  an  aspirator  needle  ;  that  with  the 
trocar  and  cannula  and  the  introduction  of  a  large  drainage-tube  through  the 
cannula  the  abscess  cavity  is  reached  easily,  and  that  the  drainage  is  ample ; 
and  further,  that  the  patient  is  not  submitted  to  the  dangers  of  laparotomy  or 
to  wound  of  pleura,  diaphragm,  or  lung. 

The  writer  has  practised  both  methods,  and  unhesitatingly  declares  in  favour 
of  the  trocar  and  cannula.  His  reasons  for  so  doing  are  :— (1)  That  the  operation 
is  one  of  much  less  severity.  (2)  That  there  is  less  likelihood  of  the  pus  finding  its 
way  into  the  peritoneal  or  pleural  cavities  after  puncture  by  trocar  and  cannula 
than  after  incisions.  The  writer  has  never  found  pus  gain  access  to  either  the 
peritoneum  or  pleura  after  puncture,  but  has  seen  it  frequently  do  so  after 
incisions.  (3)  Suturing  the  liver  to  the  abdominal  wall  is  only  occasionally  (if 
ever)  possible  so  as  to  secure  a  continuous  channel.  (4)  Suturing  the  pleural 
layers  and  the  diaphragm,  etc.,  is  usually  only  a  surgical  farce — no  completeness  in 
the  closing  of  the  wounds  and  complete  apposition  of  the  parts  being  possible 
owing  to  the  mobility  of  the  organs  and  the  nature  of  the  tissues  being  dealt 
with.  (5)  When  the  liver  is  exposed  by  a  laparotomy  the  surgeon  is  in  no  better 
position  as  regards  the  localisation  of  a  deep-seated  liver  abscess.  The  liver  has 
still  to  be  punctured  by  a  searching  needle,  and  with  more  probability  of  the 
blood  or  pus,  which  follows  withdrawal  of  the  needle,  gaining  access  to  the 
peritoneal  cavity  than  when  the  parts  are  in  naturally  maintained  apposition. 
Colonel  MacLeod,  Netley,  related  an  instance  of  this  at  the  section  of  Tropical 
Disease  at  Ipswich,  1900.     A  surgeon  had  cut  down  by  a  laparotomy  on  a  liver 
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believed  to  be  the  seat  of  an  abscess.  The  liver,  however,  when  exposed,  appeared 
normal  and  the  operation  was  abandoned  ;  yet,  in  a  few  days  afterwards,  a 
quantity  of  liver  pus  was  passed  by  the  rectum.  Had  such  a  case  been  explored 
by  a  needle,  in  all  probability  the  abscess  would  have  been  discovered,  and  a  trocar 
and  cannula  would  have  allowed  its  escape  by  a  safer  channel.  (6)  The  ease  with 
which  a  liver  abscess  is  reached  and  treated  by  a  trocar  and  cannula  encourages 

a  medical  practitioner,  who  may  be  single-handed  at  the  operating  table,  to  treat 
a  liver  abscess  by  this  means,  who  would  be  deterred  practising  a  laparotomy 
or  a  thoracic  incision.  Liver  abscesses  occur  in  the  tropics  usually,  and  the 
surgeon  may  be  called  upon  to  operate  away  from  hospital  wards  and  hospital 
appliances.  Operations  by  incisions  under  these  circumstances  can  only  be  done 
at  great  risk  to  the  patient,  the  operator  being  alone  and  with  perhaps  a  native 
hospital  attendant  or  ward  coolie  assisting.  Therefore,  anything  that  can  simplify 
operations  for  liver  abscess  is  to  be  strongly  commended,  as  early  operation  is 
everything,  and  the  despatch  of  a  patient  with  a  liver  abscess  by  train,  native 
cart,  or  other  rude  conveyance  to  the  nearest  large  hospital,  where  laparotomy 
may  be  done  with  fair  prospect  of  success,  may  mean  rupture  of  the  abscess  into 
the  peritoneum  or  elsewhere  with  fatal  results.  Independently,  however,  of 
appliances,  of  assistance,  of  nursing,  etc.,  the  writer  agrees  with  the  verdict 
on  this  subject  come  to  by  all  those  present  at  the  section  of  Tropical  Diseases  at 
Ipswich,  and  they  represented  some  of  the  best  of  our  tropical  practitioners  :  the 
operation  by  incision  is  unnecessary  in  its  severity,  and  is  attended  by  less 
favourable  results  than  operation  by  trocar  and  cannula. 
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A.  Adhesive  Thrombosis  of  the  Portal  Vein. — Obstruction  of  the 

portal  vein  may  be  caused  by  coagula  developing  in  the  capillary  distribu- 
tion of  the  portal  vein  within  the  liver,  in  the  trunk  of  the  vein  or  its  main 

branches,  or  in  the  radicles  of  the  portal  vein  anywhere  in  the  gathering 
area  of  the  vessel. 

1.  Coagula  of  Blood  commencing  in  the  Capillaries  of  the  Portal  Vein 
within  the  Liver. — This  is  by  far  the  most  common  starting-point  of  portal 
obstruction  resulting  in  adhesive  phlebitis.  The  coagula  having  formed  in 
the  portal  capillaries  within  the  liver  extend  backwards  to  the  small  venous 
trunks,  and  ultimately  may  completely  or  partially  block  the  main  trunk 

of  the  portal  vein  itself.     The  causes  of  the  primary  coagula  may  be — 
(a)  Deficient  cardiac  power,  due  to  thrombosis  of  the  pulmonary  artery  or 

other  cardiac  lesion,  to  pulmonary  disease  or  other  causes  of  blood  stasis  in  the 
circulation  generally  or  the  portal  circulation  in  particular.  The  obstruction  in 
the  portal  vein  may  develop  a  short  time  before  death  or  it  may  appear  only  as 
the  patient  is  dying.  The  causes  of  obstruction  of  this  nature  are  usually 
associated  with  lesions  of  a  fatal  nature  affecting  the  thoracic  viscera,  so  that  the 
signs  and  symptoms  induced  are  but  of  classic  interest  clinically.  The  coagula 
in  such  cases  will  be  found  of  a  reddish-black  colour,  evidently  of  recent  formation, 
completely  filling  the  lumen  of  the  vein,  but  readily  detachable  from  the  wall. 
The  abdominal  viscera  will  be  found  deeply  congested,  with  frequent  ecchymoses, 
and  with  a  quantity  of  serous  effusion  tinged  red  in  the  peritoneal  cavity  in  cases 
of  some  standing. 

(b)  Cirrhosis  of  the  liver  is  the  commonest  cause  of  adhesive  portal  thrombosis. 
The  contractile  nature  of  the  fibrous  deposit  in  the  liver  in  cirrhosis  leads  to  ob- 

struction and  exclusion  of  the  portal  capillaries  and  the  consequent  formation  of 
coagula  within  their  channels.  The  coagula  once  formed  tend  to  increase  by  deposit 
and  accretions  upon  their  surfaces  until  the  venous  branches  and  ultimately  the  main 
trunk  of  the  portal  vein  itself  are  blocked.  The  coagula  in  cirrhosis  may  be  and 
generally  are  slowly  deposited,  as  may  be  gathered  by  a  study  of  the  thrombosis 
post-mortem.  The  earlier-formed  coagula  are  found  frequently  laminated  in 
structure  indicative  of  gradual  deposit,  or  to  consist  of  brownish  masses  firm  in 
consistence  and  even  organised  into  an  embryonic  connective  tissue.     Associated 
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with  the  older  thrombi  are  more  recent  coagula  which  may  extend  into  the  lumen 
of  the  larger  veins  as  semi-solid  coagula.  The  whole  thrombus  becomes  adherent 
to  the  vein  wall,  and  the  inner  aspect  of  the  vein  loses  its  gloss  and  appears 
corrugated  and  injected.  The  whole  thickness  of  the  vein  becomes  thickened  and 
swollen.  The  connective  tissue  around  the  vein  is  involved  in  the  inflammatory 
change,  so  much  so  that  it  becomes  adherent  to  the  circumferential  structures. 
The  obstruction  may  be  even  so  gradually  developed  that  the  portal  vein  or  its 
main  tributaries  become  varicose  or  dilated. 

(e)  Cancerous  deposit  in  the  liver  may  give  rise  to  a  form  of  adhesive  portal 
thrombosis;  but  the  affection,  in  contradistinction  to  that  which  occurs  in 
cirrhosis,  is  usually  of  a  limited  character,  and  the  thrombus  is  a  mere  coagula- 

tion usually,  although  the  cancerous  material  may  even  invade  the  lumen  of  the 
vein  itself. 

(d)  Inflammatory  affections  of  the  liver,  more  especially  those  that  end  in 
suppuration,  may  give  rise  to  thrombosis  of  the  portal  capillaries.  The  thrombi 
formed  in  this  connection  are  liable  to  break  down  or  become  foci  for  further 
purulent  deposit.  Thrombosis  from  liver  abscess  is  not,  however,  a  common 
occurrence. 

2.  Thrombosis  arising  from  lesions  affecting  the  trunk  of  the  vein  or  its  main 
tributaries  occasionally  occurs. 

{a)  Dilated  bile  ducts  in  the  lesser  omentum  may  cause  chronic  inflammatory 
thickening  in  the  surrounding  tissues,  to  such  an  extent,  that  the  trunk  of  the 
portal  vein  may  be  incorporated  in  the  fibrous  mass  and  become  thereby  compressed 
and  constricted.  The  altered  nutrition  of  the  vein  wall  leads  also  to  alteration 

and  thickening  of  its  several  coats  rendering  them  indurated  or  even  semi-cartilagin- 
ous in  consistence.  In  consequence  of  these  changes  the  calibre  is  narrowed, 

laminated  coagula  are  formed  within  its  lumen,  and  a  dilated  and  even  varicose 
condition  may  obtain  throughout  the  radicles  and  large  trunks  of  the  splenic  and 
superior  mesenteric  veins. 

(b)  Morbid  growths,  of  a  cancerous  character  mostly,  may  impinge  upon  the 
wall  of  the  portal  vein  more  especially  near  the  gate  of  the  liver  and  determine 
the  formation  of  a  thrombus  in  the  trunk  of  the  vein  ;  but  the  large  trunks  which 
converge  to  form  the  portal  vein  may  each  and  all  be  involved  in  malignant 
growths  according  as  the  cancer  has  its  seat  in  the  pylorus,  the  pancreas,  or  the 
mesentery.  The  lymphatic  glands  on  the  front  of  the  vertebral  column  may  be 
the  seat  of  cancerous  or  tubercular  deposit,  and  one  of  the  branches  of  the  portal  vein 
may  become  involved  in  the  tumour,  with  the  result  that  the  vein  traversing  the 
the  mass  becomes  thrombosed.  Not  only  may  this  thrombus  occupy  the  branch, 
but,  from  the  smaller  vessels,  the  coagulum  may  extend  to  the  main  trunk. 

(c)  Inflammatory  thickenings  having  their  origin  in  gastric  or  pyloric  ulcers 
or  in  pancreatic  inflammation  may  encroach  upon  and  involve  the  portal  vein, 
leading  to  the  deposit  of  coagula  and  the  formation  of  a  completely  obstructing 
thrombus. 

(d)  Chronic  peritonitis  may  cause  constriction  of  the  portal  vein  near  the  gate 
of  the  liver  or  of  the  mesenteric  vein,  etc.,  with  a  resulting  thrombosis. 

3.  Thrombosis  commencing  in  the  Peripheral  Radicles  of  the  Portal  Vein. — In  any 
one  of  the  several  chylopoietic  viscera,  inflammatory  or  other  lesions  may  cause 
the  formation  of  thrombi  which  extend  towards  the  main  channels  or  the  trunk  of 
the  portal  vein,  or  emboli  may  become  detached  and  block  the  terminal  capillaries 
of  the  portal  vein  within  the  liver  itself,  leading  to  thrombosis.  It  is  but  seldom 
that  adhesive  thrombosis  results  from  lesions  of  this  nature,  the  suppurative  form 
being  the  more  common ;  yet  it  is  not  unknown  clinically, • — coagula  becoming 
detached  from  the  neighbourhood  of  ulcers  and  cancerous  growth  in  the  intestines 
and  other  viscera  and  buried  in  the  liver. 

Signs  and  Symptoms. — Obstruction  of  the  portal  vein,  due  to  adhesive 
thrombosis,  be  the  origin  what  it  may,  presents  many  signs  and  symptoms 
in  common.  The  affection  is  characterised  by  a  rather  chronic  manifesta- 

tion of  symptoms  when  compared  with  the  more  acute  course  of  thrombosis 
of  a  suppurative  character.  The  disease  does  not  arise  primarily,  but  as  a 
superimposed  lesion  in  some  constitutional  or  local  disease.  Although 

disease  of  the  thoracic  viscera  may  play  a  part  in  the  etiology,  it  is  in  the 
abdominal  viscera  that  the  genesis  of  the  ailment  is  to  be  looked  for. 
During  the  course  of  cirrhosis  or  cancer  of  the  liver,  of  ulceration  of  either  a 
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cancerous  or  inflammatory  nature  in  other  abdominal  viscera,  of  chronic 
peritonitis,  etc.,  obstruction  of  the  portal  vein  may  arise.  The  onset  of  the 
disease  is  usually  sudden  or,  at  all  events,  the  manifestation  of  the  results  of 
a  gradual  thrombosis  declares  itself  suddenly. 

Ascites  is  one  of  the  most  constant  developments  in  portal  thrombosis.  It  is 
natural  it  should  be  so,  and  it  is  also  natural  that  the  ascitic  fluid  should  accumulate 
rapidly.  In  a  few  days  the  abdomen  may  be  enormously  distended  with  fluid,  and 
the  rapidity  of  its  accumulation  is  well  shown  by  the  way  in  which  the  abdomen 
fills  after  paracentesis  has  been  performed.  The  only  eases  in  which  ascites  may 
occupy  a  secondary  place  is  when  relief  to  the  congested  portal  vein  is  obtained 
by  haemorrhage  into  either  the  stomach  or  the  intestine.  Occasionally  the  ascites 
is  gradually  developed,  implying  an  incomplete  blocking  of  the  venous  channel,  or 
from  the  fact  that  only  one  of  the  main  tributaries  of  the  portal  vein  is  involved. 

Disorders  of  the  alimentary  canal,  due  to  adhesive  portal  thrombosis,  are 
universal.  In  the  stomach,  vomiting,  dyspepsia,  and  haematemesis  are  usual 
concomitants,  the  loss  of  blood  being  at  times  alarming.  An  intestinal  flux,  of  the 
nature  of  watery  diarrhoea,  or  accompanied  by  some  haemorrhage  from  the  bowel,  is 
a  predominant  feature ;  the  hemorrhage,  however,  may  be  severe,  amounting  at 
times  to  the  passage  of  a  quantity  of  almost  pure  blood  from  the  bowel.  Piles, 
although  an  early  feature  of  the  disease,  cease  to  give  trouble  usually  when  either 
ascites  or  an  intestinal  flux,  simple  or  hemorrhagic,  takes  place. 

The  spleen  swells  to  many  times  its  normal  bulk,  a  fact  which  may  be  only 
discernible  when  the  ascitic  fluid  has  been  drawn  off.  Should,  however,  the  portal 
vein  be  relieved  by  either  haematemesis  or  haemorrhage  from  the  bowel,  the  spleen 
may  be  simultaneously  relieved  and  assume  normal  proportions.  Should,  on  the 
other  hand,  the  spleen  be  bound  down  by  previous  perisplenitis,  or  its  parenchyma 
altered  by  chronic  disease,  its  enlargement  may  be  arrested. 

The  liver  may  show  few  signs  of  alteration,  apart  from  the  original  disease  of 
which  it  may  have  been  the  seat.  The  size  seldom  exceeds  the  normal,  and,  as 
a  rule,  it  is  diminished  in  size  owing  to  the  prevalent  cirrhosis.  Should  one  branch 
or  one'  division  of  a  branch  of  the  portal  vein  as  it  breaks  up  in  the  liver  become 
alone  the  seat  of  thrombosis,  an  atrophy  of  the  part  of  the  liver  to  which  it  is 
distributed  ensues.  Post-mortem  lesions  of  this  nature  are  occasionally  met  with, 
although  no  evidence  of  hepatic  derangement  has  been  observed  during  life.  The 
liver  in  the  part  cut  off  from  poi  tal  blood  shrivels,  the  hepatic  cells  liquefy,  and 
the  residue  becomes  absorbed,  and  a  mass  of  cicatricial  fibrous  tissue  takes  their 
place.  As,  however,  it  is  now  well  known  that  when  one  part  of  the  liver  is  cut 
off  from  nutrition  the  remainder  hypertrophies  and  takes  upon  itself  extra 
functions,  it  is  easily  understood  how  an  even  extensive  atrophy  of  part  of  the 
liver  may  be  attended  by  no  clinical  evidence. 

The  general  condition  of  the  patient  when  portal  thrombosis  is  established  is 
one  of  decline :  the  physical  powers  fade  and  the  digestive  functions  fail ;  the 
urine  is  small  in  quantity  and  of  a  high  specific  gravity ;  oedema  of  the  feet,  an 
anaemic  appearance,  and,  finally,  a  cachectic  state  supervene  as  the  inevitable 
consequence  approaches. 

Compensatory  Channels  of  Circulation. — Dilatation  of  the  superficial  abdominal 
veins  is  often  a  marked  feature  of  adhesive  portal  thrombosis.  The  apparent 
venous  enlargement  is,  however,  only  an  indication  of  extensive  and  more  deep- 
seated  efforts  of  the  same  nature  to  establish  a  collateral  circulation  so  as  to 
relieve  the  portal  system.  On  the  extent  to  which  this  is  developed  depends  to 
some  extent  the  length  of  life  possible  for  the  patient,  and  it  also  has  some 
influence  in  modifying  the  signs  and  symptoms,  such  as  ascites,  haemorrhage,  etc., 
caused  by  the  thrombosis. 

The  chief  anastomoses  between  the  portal  and  systemic  systems  are  as  follows  : — 

Veins 

Portal  System.  General  or  Systemic. 

1.  Coronary  veins  of  stomach  anastomose  with  oesophageal. 
-     phrenic. 

3*    TT  l"  •  " 4.  Vasa  brevia  „ 
5.  Gastro-epiploica    „ 
6.  Superior  mesenteric  veins 
7.  Hemorrhoidal 

left  renal, 
left  phrenic, 
left  renal, 
left  renal, 

pudic. 
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Portal  System.  General  or  Systematic. 
8.  Veins  in  liver  adhesions  anastomose  with  phrenic. 
9.  „  „  ,,  „  „     veins  in  abdominal  wall. 

10.  Veins  in  falciform  ligament      „  „     phrenic. 
11,  „  ,,  „  „     veins  in  abdominal  wall. 

It  is  by  way  of  the  veins  in  the  falciform  ligament  (10  and  11)  of  the  liver  that 
the  anastomosis  which  gives  rise  to  the  superficial  abdominal  veins  becoming- 
enlarged  takes  place.  In  almost  every  case  of  hepatic  cirrhosis  these  veins  will 
be  found  to  be  enlarged,  but  as  the  distension  is  usually  confined  to  the  deeper 
veins  the  condition  is  apt  to  be  overlooked  ;  and  it  is  only  when  the  obstruction  in 
the  portal  vein  is  pronounced  and  prolonged  that  the  superficial  veins  become 
apparent.  The  veins  in  the  falciform  ligament  pass  from  the  wall  of  the  abdomen 
opposite  the  attachment  of  the  falciform  ligament  and  from  the  under  surface  of 
the  diaphragm  to  the  liver  ;  the  former,  according  to  Sappey,  reaching  the  under 
surface  and  joining  the  left  branch  of  the  portal  vein  ;  the  latter  gaining  the  dome 
of  the  liver.  The  current  of  blood  in  these  veins  is  normally  towards  the  liver, 
but  when  the  portal  vein  is  obstructed  the  current  of  blood  is  reversed  and  passes 
between  the  layers  of  the  falciform  ligament  to  gain  the  deep  epigastric  (superior 
and  inferior)  veins  in  the  substance  of  the  rectus  muscle,  and  in  these  the  blood 
is  conducted  upwards  to  the  internal  mammary  or  downwards  into  the  external 
iliac  veins. 

The  portal  vein,  as  the  result  of  its  hepatic  capillaries  becoming  partially 
obstructed,  may  become  distended  or  varicose.  Portal,  in  Maladies _  du  Foie, 
describes  a  portal  vein  enlarged  to  the  dimensions  of  the  small  intestines. 
Uniform  distension  is,  however,  much  more  common  than  varicosity,  owing  no 
doubt  to  the  absence  of  valves  in  the  veins  of  the  portal  system,  in  consequence  of 
which  true  varicosity  cannot  take  place.  The  causes  which  induce  thrombosis 
are  for  the  most  part  similar  to  those  which  induce  a  dilatation  of  the  portal  vein, 
but  localised  dilatations  due  to  patchy  peritonitic  thickening  are  more  common 
than  is  localised  thrombosis. 

The  wall  of  the  portal  vein  may  be  itself  the  seat  of  chronic  phlebitic  changes 
and  of  calcification  of  a  more  or  less  extensive  character.  These  may  each  induce 
an  adhesive  portal  thrombosis  independently  of  hepatic  or  other  diseases. 

Diagnosis.  —  Although  there  is  no  single  sign  or  symptom  which 
definitely  pronounces  the  portal  vein  to  be  obstructed,  a  fairly  positive 
opinion  may  be  arrived  at  when  the  signs  and  symptoms  are  taken 
collectively.  Ascites  rapidly  developing  and  rapidly  recurring  after  the 
abdomen  is  tapped,  hsematemesis  or  hsemorrhage  from  the  bowel,  the 
splenic  enlargement,  etc.,  all  point  to  a  possible  thrombosis,  although  these 
are  all  but  part  and  parcel  of  the  usually  adopted  indications  of  ordinary 
advanced  cirrhosis.  It  is,  however,  well-nigh  certain  that  when  these 
developments  occur  during  the  course  of  a  cirrhosis  of  the  liver  they  are 
due  to  a  supervening  thrombosis  of  the  portal  vein. 

Prognosis. — A  fatal  issue  is  to  be  looked  for  when  the  portal  vein  is 
thrombosed.  Collateral  circulation,  precarious  at  best,  may  prolong  life  for 
a  time ;  but  with  the  liver  and  its  functions  practically  withdrawn  from  the 
economy,  recovery  is  impossible.  It  is  only  in  cases  due  to  mechanical 

obstructions,  such  as  those  caused  by  dilated  bile-ducts  due  to  gall-stones, 
or  to  constriction  by  peritoneal  thickenings,  to  pressure  of  enlarged  glands, 
etc.,  or  in  any  condition  in  which,  by  surgical  measures,  the  cause  of  the 
obstruction  could  be  removed,  that  there  is  any  hope  of  recovery.  Eelief  by 
surgicat  operation  is  seldom  possible,  and  the  necessity  for  surgical  measures 
are  seldom  sufficiently  pronounced  to  justify  their  adoption. 

Treatment. — Eelief  by  paracentesis  is  well-nigh  the  only  treatment 
which  is  justifiable.  Withdrawal  of  the  ascitic  fluid  should  only  be  done, 
however,  when  the  breathing  or  circulation  is  deeply  embarrassed.  When 
haemorrhage  is  severe  from  either  the  stomach  or  bowel,  astringents  may  be 
employed.  Diarrhoea  when  excessive  may  require  treatment.  To  attempt  to 
get  rid  of  the  ascitic  fluid  or  to  increase  the  quantity  of  urine  by  drastic 



40  LIVER 

purgatives  or  by  diuretics  are  measures  which  are  calculated  to  do  more 

harm  than  good,  as  the  patient's  strength  will  not  allow  of  severe  purging, 
and  the  low  blood -pressure  prevents  the  kidney  assisting  much  in  the 
excretion  of  the  body  fluids. 

Surgical  treatment  with  the  idea  of  removing  obstructions  to  the  trunk 
of  the  portal  vein,  although  in  some  cases  rational,  is  in  practice  a  negligible 
quantity. 

B.  Suppurative  Thrombosis  oe  the  Portal  Vein. — The  description 
given  of  the  possible  seats  of  the  pathological  factors  concerned  in  the 
formation  of  adhesive  thrombi  in  the  portal  vein  applies  equally  in  the 

suppurative  form  of  the  disease. 
The  disease  finds  origin  in  some  inflammatory  lesion  in  which  pus  or 

ulceration  has  played  a  part,  and  from  which,  as  a  focus,  the  thrombosis  may 
extend,  or  at  which  coagula  may  be  formed  which  journey  onwards  to  the 
liver  and  there  get  caught,  forming  emboli.  The  nature  of  the  thrombus 
or  coagulum  is  such  that,  either  by  bacterial  changes  or  by  altered  nutrition, 
or  both  combined,  the  thrombosis  is  of  a  diffluent  character,  unorganised 
and  ready  to  break  down. 

Pathological  Considerations. — It  is  inexpedient  here  to  discuss  the  pathology  of 
phlebitis  in  general,  so  therefore  the  question  of  whether  the  thrombus  is  the 
result  of  an  endophlebitis  or  of  a  periphlebitis  will  be  set  aside.  It  is  possible 
both  endo-  and  peri-phlebitis  play  their  part  in  the  disease,  the  latter  resulting 
from  inflammatory  lesions  around  the  peripheral  venous  radicles,  and  the  detached 
coagula  determining  an  endophlebitis  in  other  parts  of  the  system.  Periphlebitis, 
at  all  events,  is  a  commonly-met-with  condition  ;  the  presence  of  pus  along  the 
path  of  the  connective  tissue  surrounding  the  venous  trunks  with  a  coterminous 
thrombosis  in  the  lumen  of  the  vein  being  not  infrequently  found. 

The  coats  of  the  vein  are  swollen,  congested,  and  infiltrated.  The  inner  wall 
loses  its  endothelial  lining,  and  is  injected,  dull  red  or  yellowish  in  appearance, 
to  which  the  clot  adheres  in  flocculent  masses.  The  muscular  coat  seems  paralysed, 
refusing  to  contract  when  the  vein  is  cut  across.  The  outer  coat  and  sheath  are 
infiltrated  with  sero-sanguinolent  fluid  or  with  pus,  and  the  whole  trunk  seems 
swollen  and  enlarged.  The  thrombus  is  almost  invariably  soft  and  friable, 
reddish  in  parts,  almost  black  in  othei"s,  and  with  fibrinous  coagula  diffused 
throughout.  The  thrombus  may  lie  loosely  within  the  lumen  of  the  tube,  adherent 
only  at  irregular  points  along  the  vein  wall.  The  thrombus  usually  undergoes  a 
fatty  degeneration  and  liquefaction,  and  the  parts  of  the  thrombus  so  affected  have 
all  the  appearance  of  pus.  Microscopic  examination  of  these  apparently  purulent 
masses  shows  the  cellular  elements  to  consist  of  nucleated  cells  and  of  others  under- 

going fatty  metamorphosis. 
1.  Suppurative  portal  thrombosis  commencing  within  the  liver  itself  is  no  doubt 

a  factor  in  the  formation  of  liver  abscess  consequent  upon  suppurative  hepatitis, 
but  pathological  data  are  wanting.  At  the  gate  of  the  liver,  however,  a  subhepatic 
abscess  has  been  found  associated  with  portal  thrombosis ;  but  which  was  the 
primary  lesion  in  affections  of  this  nature  is  unsettled.  Portal  phlebitis  is  a  rarer 
lesion  in  liver  abscess  than  is  hepatic  phlebitis.  This  is  no  doubt  accounted  for  by 
the  fact  that  the  portal  vein  is  supported  by  a  sheath  of  connective  tissue  even  in 
its  branches  in  the  liver,  whereas  the  hepatic  veins  in  the  liver  are  more  of  the 
nature  of  channels  in  the  liver  substance  having  a  wall  of  but  microscopic  • 
dimensions. 

2.  Suppurative  thrombosis  may  arise  in  consequence  of  affection  of  the  trunk 
of  the  portal  vein  or  of  its  main  tributaries.  Wounds  of  the  trunk  or  branches  of 
the  superior  mesenteric  vein  may  lead  to  thrombosis.  Kesection  of  the  gut, 
operations  for  strangulated  hernia,  etc.,  may  determine  the  lesion,  and  Lambron  in 
the  Archiv.  gen.  et  med.  1842,  relates  a  case  of  a  thrombus  caused  in  this  vein  by 
the  transfixion  of  a  fish-bone. 

Gall-stones  in  the  ductus  communis  choledochus,  however,  attended  by  inflam- 
mation and  suppuration,  may  induce  portal  thrombosis.  Suppurating  mesenteric 

glands  occasionally  press  upon  and  affect  the  vein,  causing  thrombi,  which 
may  extend  for  some  distance  from  the  seat  of  the  lesion.  Although  there 
are  many  instances  of  the  trunk  of  the  veins  being  blocked  by  thrombi  and  sur- 
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rounded  by  pus,  it  is  usually  impossible  to  ascertain  which  is  the  cause  and  which 
the  effect  of  the  condition ;  but  it  has  been  demonstrated  clearly  that  pus  may 
surround  a  venous  channel  and  yet  no  thrombus  be  found  within  the  lumen  of  the 
vessel. 

3.  By  far  the  most  common  cause  of  suppurative  phlebitis  is  inflammatory  and 
purulent  changes  in  connection  with  the  peripheral  radicles  of  the  portal  vessels. 
Ulcerations  and  cancerous  changes  in  the  stomach,  in  the  pylorus,  in  the  small  and 
large  intestine,  and  in  the  rectum,  have  each  and  all  been  followed  by  thrombus, 
purulent  periphlebitis  of  the  portal  vein,  and  abscesses  of  the  liver.  One  of  the  most 
common  lesions  in  which  suppurative  thrombi  form  is  in  connection  with  appendi- 

citis, and  it  is  one  of  the  sequelae  of  that  troublesome  affection  which  most 
frequently  causes  death.  Suppurative  thrombosis  of  the  mesenteric  veins  was 
found  by  the  writer  in  all  cases  of  malignant  dysentery  he  had  the  opportunity  of 
examining.  The  coagulation  commences  in  the  venous  radicles  issuing  from  the 
affected  part  of  the  gut,  and  advances  upwards  towards  the  main  trunk,  and  as  far 
as  where  the  splenic  and  superior  mesenteric  veins  unite  to  form  the  portal.  In 
such  cases  the  gut  becomes  black,  the  mucous  surface  sloughs  in  huge  patches  ;  but 
whether  the  phlebitis  is  consequent  upon  the  so-called  dysentery,  or  vice  versa,  is  a 
point  not  yet  determined.  It  is  doubtful  whether  malignant  dysentery  is  in  any 
sense  dysentery  or  a  specific  disease  ;  it  is  more  likely  a  conditional  and  intestinal 
flux  consequent  upon  primary  phlebitis. 

Trismus  Nascentium. — The  trismus  of  newly-born  infants  is  but  a  local  sign  of 
a  general  blood  disease,  the  primary  starting-point  being  thrombosis  of  the 
umbilical  vein,  due  to  septic  infection.  The  writer  had  experience  of  this  in  Hong- 
Kong,  where,  owing  to  the  frequency  of  trismus  nascentium  amongst  the  infants 
of  the  Chinese  poor,  half  the  total  death-rate  was  caused  by  it. 

Foreign  bodies  in  the  alimentary  canal,  such  as  penetrating  fish-bones,  etc., 
may  serve  as  the  starting-point  of  phlebitis  and  thrombosis.  Abscesses  _  in  the 
spleen  are  liable  to  be  followed  by  thrombosis  of  the  splenic  and  portal  veins,  the 
peculiar  anatomical  conditions  of  the  splenic  pulp  and  its  relations  to  the  vein 
favouring  thrombosis. 

Any  old  cicatrix  or  adhesion  in  the  abdominal  cavity  may  after  years  of  quies- 
cence lead  to  phlebitis  of  the  veins  in  its  tissue  and  subsequent  suppuration  and 

venous  thrombosis.  Such  a  case  occurred  in  the  practice  of  the  writer,  where, 
at  the  post-mortem  performed  by  Dr.  William  Hunter,  a  gastric  ulcer,  which  had 
healed  twenty-five  years  previously,  and  acquired  adhesion  to  the  pancreas,  became 
irritated  in  consequence  of  fish-poisoning,  with  the  result  that  the  veins  in  the 
cicatrix  became  inflamed,  the  splenic  vein  and  the  portal  vein  up  to  the  gate  of  the 
liver  were  enveloped  in  pus,  and  a  loose  thrombus  occupied  the  channels  of  both 
the  splenic  and  portal  veins. 

Signs  and  Symptoms. — When  some  one  of  the  several  affections  men- 
tioned above  as  provocative  of  suppurative  portal  thrombosis  occurs,  the 

onset  of  the  lesion  in  the  vein  gives  rise  to  the  following  symptoms.  The 

pain  of  the  affection  changes  or  extends  its  seat.  If  the  cause  is  an  appendi- 
citis the  seat  of  pain  is  no  longer  confined  to  the  right  iliac  fossa,  but 

extends  upwards  to  the  right  hypochondrium,  or  to  the  umbilicus ;  and  as 
peritonitis  develops,  the  pain  becomes  general  over  the  abdomen.  In  the 
same  way,  if  the  spleen  is  the  seat  of  trouble,  the  pain  extends  across  the 

stomach  and  gives  rise  to  "  cramp  in  the  stomach  " ;  and  in  similar  fashion for  other  affections. 

A  rigor  is  an  early  indication  of  an  extending  portal  phlebitis,  followed 

by  the  usual  profuse  sweating.  Rigors  may  occur  not  only  at  the  com- 
mencement of  the  illness,  but  may  recur  at  irregular  intervals  afterwards. 

Jaundice  sometimes  to  a  marked  degree  supervenes,  and  the  liver  becomes 
permanently  enlarged  and  may  be  painful  on  percussion  and  palpation. 
The  spleen  enlarges  if  the  splenic  vein  or  the  trunk  of  the  portal  vein 
becomes  thrombosed.  A  thin  watery  diarrhoea  is  the  rule,  but  constipation 
occasionally  obtains.  When  blood  escapes  by  the  bowel  in  quantity  the 
splenic  and  hepatic  tenderness  and  enlargement  may  disappear.  Fever  is 
always  present,  and  usually  assumes  an  intermittent  type.  Towards  the 
end  it  usually  assumes  a  hectic  character.     Pyaemia,  with  rigors,  sweating, 
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and  deposit  of  pus  in  the  joints,  in  the  viscera,  or  beneath  the  skin,  may- 
result.  The  general  symptoms  are  feverishness,  loss  of  appetite,  loss  of  flesh, 
emaciation,  and  rapid  decline  in  strength.  A  typhoid  state  usually  super- 

venes as  death  approaches. 
Diagnosis. — It  is  by  the  aggregation  of  the  signs  and  symptoms  described 

above,  supervening  upon  some  local  inflammatory  lesion  within  the  abdominal 
cavity,  by  which  the  presence  of  suppurative  portal  thrombosis  may  be  inferred 
to  be  present.  No  single  symptom  is  constant ;  the  pain  may  be  obscured ; 
the  rigors  and  sweating  may  be  ascribable  to  malaria  or  general  pyaemia ;  or 
the  presence  of  dysentery,  hepatitis,  or  splenitis  may  obscure  the  diagnosis. 

Prognosis. — The  suppurative  phlebitis  extends  to  the  trunk  of  the 
portal  vein.     Death  is  inevitable. 

Treatment. — The  relief  of  pain  and  distress  and  the  support  of  the 
strength  are  the  only  measures  to  be  adopted  in  the  treatment  of  this 
fatal  malady. 
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Excluding  hydatids,  already  described,  several  parasites,  all  belonging  to 
the  distomata  variety  of  the  family  Trematoda,  are  met  with  in  the  liver  or 
bile  passages.  Their  presence  is,  however,  by  no  means  common  ;  in  fact,  a 
liver  parasite  may  be  justly  considered  a  rare  affection.  Still  more  rare  is 
it  for  the  parasites  to  be  located  in  the  liver  itself;  the  almost  invariable 
habitat  is  the  biliary  passages.  In  the  portal  vein,  also,  parasites  of  this 
group  have  been  found.  Liver  parasites  belong  to  the  Vermes  ;  Class, 
Platodes ;  family,  Trematoda,  or  flukes ;  variety,  Distoma. 

1.  Distomum  hepaticum. — In  its  fully  developed  state  the  Distomum 
hepaticum  is  found  as  a  smooth,  oval,  faintly-yellow,  flat  worm,  measuring 
28  mm.  by  12  mm.  in  its  widest  part.  The  head  protrudes  as  a  short  beak 
from  the  broader  end  of  the  parasite,  and  presents  on  its  ventral  surface  a 
sucker.  Immediately  behind  the  sucker  is  the  genital  pore,  and  behind 
that  again  a  second  sucker.  The  genital  pore  leads  to  the  uterus,  which 
lies  convoluted  like  a  ball  of  wool  above  and  behind  the  second  sucker. 

The  intestine  is  branched.  The  eggs  are  oval  in  outline,  measuring  0"13 
mm.  by  0  08  mm.  They  are  of  a  brown  colour;  the  shell  or  citaderm 
consists  of  two  fairly  well-marked  layers,  and  at  the  broader  end  of  the  egg 
is  a  small  lid  or  operculum. 

2.  Distomum  lanceolatum. — This  is,  as  its  name  implies,  a  lance-shaped 
entozoon,  measuring  9  mm.  by  35  mm.  The  parasite  is  narrow  in  front, 
but  widens  out  gradually  until  near  the  posterior  extremity.  The  genital 
pore  is,  in  the  lanceolate  species,  as  in  the  hepaticum,  between  two  ventral 
placed  discs,  but  the  vaginal  tract  is  much  longer,  the  uterus  being  situated 
farther  back  in  the  widest  part  of  the  body.  The  intestine  is  more  com- 

plex than  in  the  hepaticum,  being  divided  up  so  as  to  form  many  sacs  and 

canals.  The  eggs  are  spherical,  measuring  -04  mm.  by  -03  mm.,  and  within 
them  the  mature  ova  may  be  found. 

The  Distomum  hepaticum  and  Distomum  lanceolatum  are  parasites  of  the 
biliary  passages  of  the  ruminantia,  and  more  particularly  of  sheep.  Sheep 

"  rot "  is  attributed  to  the  pathological  processes  set  up  by  this  parasite ; 
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but  although  the  parasites  are  so  prevalent  and  destructive  in  the  ruminants, 
they  are  seldom  met  with  in  the  human  being,  and  even  when  they  occur 
may  give  but  few  indications  of  their  presence. 

The  following  parasites  are  met  with  for  the  most  part  in  tropical 
countries,  but  one  of  them,  the  Distomum  sinense,  has  a  wide  distribution  in 
India,  Annam,  China,  Japan,  Corea,  and  in  Mauritius. 

3.  Distomum  sinense. — A  lanceolate-shaped  worm,  narrowed  in  front,  but 
widening  behind  until  near  the  posterior  extremity.  It  measures  22  mm. 
by  7  mm.  in  its  widest  part.  The  surface  is  smooth,  and  in  appearance  the 
parasite  is  of  a  fleshy  colour  and  almost  transparent.  The  ova  are  gourd- 
shaped,  measuring  32  p  by  16  //.,  of  a  dark  appearance,  with  a  distinct  oper- 

culum at  the  broader  end.     The  embryo  is  a  ciliated  organism. 
4.  Distomum  conjunctum  is  characterised  by  the  surface  of  the  body 

being  covered  by  fine  spines.  The  parasite  is  wide  posteriorly,  2*5  mm.,  but 
tapers  towards  the  head ;  in  length  it  measures  from  9  to  12  mm.  The  ova 
are  operculated,  shaped  like  a  Florence  flask,  measuring  34  p  by  19  fi.  So 
far  this  parasite  has  only  been  found  in  a  few  natives  of  India. 

Distomum  haematobium. — The  Bilharzia  hcematobia  is  met  with  in  the 
branches  of  the  portal  vein  within  the  liver,  and  its  eggs  may  be  found 
embedded  in  the  liver  tissues.  Although  of  classical  interest,  the  presence 
of  the  bilharzia  in  the  liver  or  portal  vein  is  attended  by  no  known  clinical 
or  pathological  features.  The  clinical  manifestations  of  this  parasite  are 
almost  solely  confined  to  the  urinary  passages,  and  it  is  in  connection  with 
these  organs  that  a  detailed  account  of  this  interesting  parasite  is  to  be 
found. 

Besides  the  distoma  other  parasites  are  met  with. 
5.  Pentastomum  constrictum. — In  the  liver  and  lungs  of  African 

negroes  cysts  have  been  found  to  contain  a  large  whitish-coloured  parasite, 
measuring  1  to  1|  inch  in  length  and  |  inch  in  breadth.  The  parasite  is 
ringed,  rounded,  terminates  abruptly  behind,  but  anteriorly  exhibits  hooks 
on  either  side  of  the  oval  apertures  arranged  in  two  pairs;  and  on  the 
dorsum  of  the  rings,  which  in  a  fully-developed  Pentastomum  constrictum 
number  twenty-three,  are  fine  spinous-looking  processes. 

6.  Ascaris  lumbricoides  find  their  way  into  the  biliary  passages  and 
may  even  become  embedded  in  the  liver.  They  may  be  met  with  singly  or 
in  considerable  numbers.  The  entrance  of  so  large  a  worm  into  the  biliary 
passages  from  the  intestine  is  rather  difficult  to  account  for,  and  it  has 
been  asserted  by  some  that  it  is  only  when  the  bile  ducts  are  diluted  by 
biliary  calculi,  by  hydatids,  or  by  other  causes  that  the  round  worm  can 
gain  entrance.  This  contention,  however,  is  refuted  by  the  fact  that  the 
worm  has  been  found  in  the  bile  ducts  even  of  children. 

The  clinical  and  pathological  effects  of  the  presence  of  parasites  in  the 
biliary  passage  vary  with  the  parasite  and  with  the  numbers  which  infest 
the  region.  We  have  but  few  clinical  records  of  the  signs  and  symptoms 
associated  with  fluke  worms  in  the  liver.  Pain  in  the  hepatic  region,  con- 

tinuing it  may  be  many  months ;  diarrhoea  of  long  standing ;  vomiting  and 
occasional  hsematemesis ;  jaundice,  slight  or  pronounced,  may  be  present ; 
convulsions,  especially  in  children,  and  delirium  in  old  persons,  syncope  or 
coma,  hysterical  attacks,  sudden  accessions  of  fever,  abdominal  distension, 
and  peritonitis  are  amongst  the  more  prominent  features  of  a  condition 
which,  unless  the  parasite  itself  or  the  eggs  are  met  with  in  the  vomit  or 
in  the  stools,  is  well-nigh  impossible  to  assign  to  the  proper  cause. 

The  changes  induced  in  the  biliary  passages  vary.  Occasionally  the 
ducts  are  dilated,  paunched,  inflamed  and  even  purulent.     The  Distomum 
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sinense  and  the  changes  it  causes  in  the  biliary  passages  have  been  most 
exactly  recorded.  Baelz  has  recorded  that  in  certain  Japanese  villages  20 
per  cent  of  the  inhabitants  suffered  from  this  parasite.  In  these  persons 
the  distomum  was  found  in  the  gall-bladder,  the  hepatic  and  bile  ducts 
in  great  numbers ;  the  passages  become  dilated  and  paunched,  and  in  the 
paunches  the  parasites  thrive  in  swarms.  The  liver  and  spleen  are  recorded 
by  Baelz  to  be  enlarged  and  the  mucous  surfaces  of  the  gut  in  a  state  of 
chronic  catarrh.  In  the  liver  the  parts  in  contact  with  the  main  branches 
of  the  hepatic  ducts  atrophy  ;  anaemia,  anasarca  and  a  cachectic  state  super- 

vene, but  it  may  be  only  after  years  of  gradual  decline. 
The  Pentastomum  constrictum  causes,  according  to  Aitken,  cysts  in  the 

liver  within  which  the  parasite  Lies  coiled  up.  When  the  cysts  occupy  the 
surface  of  the  liver  a  local  perihepatitis  may  be  set  up,  and  it  is  possible  to 
feel  the  cysts  as  nodules  upon  the  liver  surface. 

Treatment. — When  the  ova  of  any  of  the  liver  parasites  appear  in  the 
stool  or  in  the  fasces  attempts  may  be  made  by  anthelmintics  to  dislodge 
the  parasite.  In  the  case  of  the  Ascaris  lumbricoides  this  may  be  affected 
by  santonine,  but  no  specific  means  is  known  whereby  the  liver-flukes  may 
be  dislodged. 

Hydatids  of  the  Liver 

The  hydatids  met  with  in  the  human  liver  differ  in  no  essential  point 
from  those  met  with  elsewhere  in  the  body.  In  England  and  Wales  during 
ten  years  (1871-1880)  436  deaths  were  returned  as  due  to  hydatid  disease, 
representing  one  death  out  of  11,876  deaths  during  that  period.  In  British 
India,  from  1870  to  1879,  8  cases  occurred  in  soldiers  belonging  to  the 
European  army,  whilst  in  the  native  army  no  cases  of  hydatids  were  met 
with.  In  the  Punjab,  4  cases  of  hydatids  were  diagnosed  in  natives  in 

nineteen  years'  observation  at  Lahore,  out  of  a  total  of  25,579  in-patients. 
In  Hong-Kong  the  writer  never  met  with  a  case  of  hydatids  in  Chinese 

during  nine  years'  hospital  experience,  and  in  Southern  China  generally  the 
disease  is  unknown.  It  is  by  the  dog  as  the  primary  host  and  sheep  as 
intermediary  hosts  that  the  life  cycle  of  the  echinococcus  is  chiefly  main- 

tained, and  in  Southern  China  there  are  no  sheep. 
Site. — Hydatids  are  much  more  frequently  met  with  in  the  right  lobe 

of  the  liver  than  in  the  left.  There  has  been  no  explanation  offered  of  this 
seeming  idiosyncrasy,  but,  as  pointed  out  by  the  writer,  it  may  be  accounted 
for  by  the  mistaken  notion  that  the  right  lobe  is  five  or  six  times  larger 
than  the  left. 

Signs  and  Symptoms. — The  physical  signs  of  a  hydatid  hepatic  tumour 
wholly  depend  on  its  size  and  situation  ;  when  the  tumour  is  small  it  may 
give  rise  to  no  symptoms  or  signs,  but  when  its  dimensions  are  considerable 
the  local  indications  will  vary  according  as  the  tumour  is  within  the  liver, 
upon  the  upper  aspect  of  the  liver,  or  attached  to  its  under  surface,  i.e. 
according  as  the  hydatid  is  sw^ra-hepatic,  intra-h&p&tiG,  or  s^S-hepatic. 
The  intra-hepatic  type,  as  being  the  most  common,  will  be  taken  as  the 
basis  for  description.  An  hydatid  tumour  of  the  liver-  may  remain  latent, 
that  is  to  say,  the  tumour  even  when  of  fair  size  may  occupy  the  liver 
without  giving  rise  to  either  pain  or  inconvenience.  The  detection,  post- 

mortem, of  hydatids  previously  unsuspected  is  one  of  the  chief  characteristics 
of  the  disease. 

The  presence  of  a  hydatid  tumour  may  be  made  manifest  by  the  patient 
accidentally   noticing   an   enlargement    in    the   hepatic   region,   by   local 
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discomfort  or  ascites,  jaundice  or  biliary  colic  may  develop,  and  during 
examination  of  the  liver  the  physician  may  recognise  an  hydatid  tumour 
as  the  origin  of  any  of  these  conditions.  Marked  pain  is  an  uncommon 
symptom.  The  usual  complaint  is  that  of  a  feeling  of  weight  or  dragging 
extending  from  the  right  hypochondrium  upwards  towards  the  shoulder,  or 
there  may  be  some  difficulty  in  breathing  or  cardiac  distress.  Escape  of 
the  contents  of  the  hydatid  into  a  bile  duct  or  the  peritoneal  cavity  causes 
characteristic  attacks  of  pain  peculiar  to  each. 

Clinical  Characters  of  the  Tumour. — The  hydatid  when  of  moderate 
dimensions  is  usually  globular,  but  when  it  attains  large  proportions  the 
outline  will  be  modified  by  the  resistance  met  with  as  it  encroaches  on 
neighbouring  viscera  and  structures.  The  surface  of  the  tumour  is  smooth 
and  rounded  in  outline ;  very  rarely  is  the  tumour  of  lobulated  character. 
On  palpation  there  is  a  sensation  of  elasticity ;  fluctuation  is  to  be  felt  when 
the  tumour  has  thinned  out  the  liver  tissue  and  approached  the  wall  of  the 
abdomen.  The  hydatid  thrill,  fremitus,  or  vibration  is  but  seldom  present, 
and  is  not  conclusive  proof  that  the  tumour  is  hydatid  in  origin,  but  as 
hydatids  are  by  far  the  most  common  hepatic  tumours  of  cystic  character, 
the  thrill  when  it  can  be  felt  is  of  some  value  in  diagnosis. 

Constitutional  symptoms  set  up  by  the  presence  of  even  a  very  large 
uncomplicated  hydatid  tumour  are  seldom  in  evidence.  As  a  rule  there  is 
no  interference  with  the  general  health,  the  temperature  is  not  altered,  and 
except  for  pressure  on  neighbouring  organs  there  are  no  signs  or  symptoms 
indicative  of  the  ailment  beyond  the  local  evidences.  If  the  pressure  is 
upwards,  an  irritating  cough  may  be  complained  of;  if  the  stomach  is 
encroached  on,  nausea  and  vomiting  may  be  present ;  and  cardiac  distress 
may  result  from  direct  or  indirect  pressure  on  the  heart.  When  the 
tumour  progresses  downward  into  the  abdominal  cavity  it  may  attain  a 
large  size,  may  well-nigh  fill  the  abdomen,  and  compression  of  the  veins  may 
induce  ascites  and  oedema  of  the  lower  limbs.  Venous  obstruction  and  its 

results  are,  however,  uncommon  sequelae  of  even  large  hepatic  hydatid 
tumours.  Only  when  the  splenic  vein  is  compressed  is  the  spleen  likely  to 
be  swollen.  The  ureter  may  be  compressed  and  the  renal  vein  may  like- 

wise be  narrowed,  and  the  urine  may  in  consequence  become  albuminous. 
Jaundice  may  arise  from  pressure  upon  and  obstruction  of  the  ductus 
communis  choledochus,  or  by  the  escape  of  echinococci  into  the  bile  ducts ; 
jaundice  is  occasionally  due  to  catarrh  of  the  biliary  passages. 

Course  and  Termination  of  the  Disease. — I.  Rupture  of  the  sac  is  by 
far  the  most  common  termination  when  the  disease  is  allowed  to  run  its 

course  without  treatment.  The  rupture  may  occur  spontaneously,  but 
more  often  it  is  consequent  upon  injury  or  severe  muscular  effort. 
The  directions  in  which  the  tumour  ruptures  have  been  summarised  by 
Neisser  as  the  result  of  131  observations  : — 

Rupture  into  the  lung  and  pleural  cavity 
„  „         stomach  and  intestines 
„  „         peritoneal  cavity   . 

~~        ,,         through  the  abdominal  wall 
„         into  the  urinary  passages   . 

Rupture  into  the  bronchial  tubes  and  pleural  cavity. — Naturally,  it 
is  into  the  right  side  of  the  chest  that  the  contents  of  the  cyst  find  exit. 
When  the  cyst  perforates  the  diaphragm,  previous  to  the  formation  of 
pleuritic  adhesions,  a  fatal  pleurisy  is  the  usual  result,  but  when  the 
hydatid  has  set  up  adhesive  inflammation  in  the  pleura  the  cystic  contents 
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find  their  way  into  the  pulmonary  tissue,  and  pressing  towards  the  point  of 
least  resistance  may  gain  the  channel  of  a  bronchus  and  be  got  rid  of  in  the 
sputum.  This  mode  of  exit  may  be  followed  by  speedy  and  complete 
recovery,  or  the  long-standing  suppuration  induced  leads  to  exhaustion, 
induration  of  the  lung,  general  wasting,  and  may  end  fatally  or  in  recovery 
after  several  years  of  profuse  discharge.  In  such  cases  the  sputum  contains 
booklets,  and  it  may  be  scolices,  liver  pus,  shreds  of  membrane,  occasion- 

ally stained  by  bile.  Sudden  death  may  follow  rupture  into  the  lung ;  the 
bronchial  tubes  of  both  sides  may  be  blocked  by  the  profusion  of  the 

discharge  into  the  air-passages,  and  suffocation  ensue.  Long-standing 
suppuration  may  lead  to  consolidation  or  gangrene  of  one  or  both  lungs. 
Thus  exit  by  way  of  the  bronchial  passages  is  an  undesirable  result  to  wait 
for,  and  a  surgical  operation,  when  once  the  hydatid  has  commenced  to 
discharge  through  the  lung,  is  not  attended  by  promising  results. 

Eupture  into  the  Intestine. — The  cystic  contents  do  not  all  escape  in  one 
stool,  but  trickle  into  the  intestinal  canal  rather  slowly.  Eupture  into  the 
intestine  does  not  necessarily  imply  that  the  patient  recovers.  Death  may 
result  from  a  general  peritonitis,  or  from  hepatic  abscess,  infection  from  the 
intestine  reaching  the  cavity  of  the  emptied  cyst.  Eupture  into  the 
stomach  allows  of  the  escape  of  the  hydatid  contents  by  vomiting.  Eupture 
into  the  peritoneal  cavity  is  usually  followed  by  death,  which  follows  in  a 
few  hours  from  shock,  or  may  be  deferred  for  a  few  days,  during  which 
severe  peritonitis  takes  place.  Should  the  hydatid  suppurate,  fatal  peri- 

tonitis may  be  set  up  without  rupture.  Eupture  through  the  abdominal 
walls :  the  point  of  exit  is  usually  the  right  upper  quarter  of  the  abdomen. 
Eupture  into  the  urinary  passages :  there  is  no  direct  proof  that  such  an 
event  has  ever  occurred.  Eupture  into  the  biliary  ducts  may  be  followed 
by  a  spontaneous  cure  of  the  disease,  or  by  severe  inflammation  of  the  sac 
and  suppuration.  The  contents  of  the  tumour  may  pass  along  the  common 
bile  duct  to  the  duodenum,  or  the  calibre  of  the  bile  duct  proves  insufficient 
to  transmit  the  hydatids,  and  blocking  of  the  channel  gives  rise  to  jaundice. 
The  passage  of  a  small  cyst  down  the  common  bile  duct  is  frequently 
attended  by  symptoms  of  biliary  colic.  It  is  possible  that  the  spontaneous 
cure  of  unobserved  hydatid  of  the  liver  takes  place  more  often  by  this 
channel  than  by  any  other.  Eupture  into  the  pericardium :  a  fatal  result 
has  been  the  invariable  consequence.  Eupture  into  the  inferior  vena  cava 
or  portal  vein :  the  former  leads  to  sudden  death  from  pulmonary  embolism, 
the  latter  to  scattered  abscesses  in  the  liver.  Multiple  channels  of  exit :  not 
infrequently  the  hydatid  contents  may  escape  from  the  liver  by  two  or  more 
channels  simultaneously. 

II.  Suppuration  of  the  sac  may  be  "  spontaneous,"  may  be  the  result  of 
surgical  treatment  by  puncture,  etc.,  or  may  arise  from  bile  gaining  access 
to  the  cavity  of  the  cyst.  A  blow  may  determine  suppuration,  or  it  may 
follow  rupture  of  the  sac  into  a  neighbouring  viscus.  The  subsequent 
history  of  a  hydatid  cyst  after  suppuration  is  identical  with  that  of  a  liver 

abscess  (vide  "  Liver  Abscess  "). 
III.  Other  fatal  modes  of  termination  may  be  due  to  (1)  pressure  on 

neighbouring  organs,  (2)  exhaustion  consequent  upon  any  one  of  the  above 
conditions,  (3)  implication  of  the  liver  to  so  great  an  extent  that  it  becomes 
totally  unfitted  to  perform  its  function  and  carry  on  the  work  of  the 
economy. 

IV.  Spontaneous  Cure. — The  mother  cyst  slowly  contracts  and  shrivels, 
and,  along  with  the  contents,  becomes  replaced  by  a  putty-like  mass,  which 
when  once  seen  can  never  be  forgotten.    Although  putty-like  in  consistence 
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in  parts,  it  is  of  a  whitish  colour,  pearly  white  towards  the  interior,  a  duller 
shade  pervading  in  the  peripheral  portions ;  it  resembles  a  mass  of  wet  kaolin 
or  china  clay  of  jelly-like  consistence.  Plates  of  calcareous  material  may 
be  found  in  the  laminated  mass,  and  pieces  of  the  wall  of  the  mother  cyst 
may  be  found  here  and  there. 

Echinococcus  multilocularis  is  described  in  vol.  v.  pp.  53,  55,  and  58. 
Diagnosis. — By  a  process  of  exclusion  other  ailments  can  be  eliminated, 

and  by  drawing  off  and  examining  the  contents  a  positive  conclusion  may 
be  arrived  at.  Hydatids  in  the  supra-hepatic  region  of  the  liver  have  to  be 
diagnosed  from  supra-hepatic  abscesses,  from  pleuritic  effusion,  or  from 
hydatids  of  the  base  of  the  right  lung.  .  Intra-hepatic  hydatid  growths  may 
be  mistaken  for  intra-hepatic  abscess  or  for  malignant  tumours.  In  fatty, 
amyloid,  and  syphilitic  enlargements  of  the  liver,  and  in  hypertrophic 
cirrhosis,  the  history  will  serve  to  eliminate  any  possibility  of  confusion. 
Hydatids  in  the  sub-hepatic  region  have  to  be  diagnosed  from  sub-hepatic 
abscess,  enlarged  gall-bladder,  hydronephrosis,  renal  or  ovarian  cysts, 
aneurysm,  and  phantom  tumour. 

Treatment. — Although  hydatids  of  the  liver  may  disappear  by  "  spon- 
taneous cure,"  may  find  exit  by  several  channels,  and  the  patient  recover, 

no  medical  practitioner  is  justified  in  waiting  for  such  a  result.  The 
modern  treatment  consists  in  aspiration,  incision,  suture  of  the  sac  to  the 
margins  of  a  parietal  incision  and  clearing  out  the  contents,  or  complete 
extirpation  of  the  tumour. 

Aspiration  of  the  contents  of  the  hydatid  can  be  used  for  both  diagnostic 
and  curative  purposes,  and  puncture  by  the  fine  needle  of  an  aspirator  is 
attended  by  infinitesimal  danger.  The  fluid  removed  thereby  may  serve  to 
establish  the  character  of  the  tumour,  and  when  a  small  quantity  of  the  fluid 
is  withdrawn  the  tumour  may  shrink  and  the  whole  cyst  disappear.  The 
dangers  of  tapping  a  hydatid  are :  (1)  Escape  of  the  contents  into  the  peri- 

toneal cavity.  That  the  slow  and  it  may  be  intermittent  escape  of  a  small 
quantity  of  hydatid  fluid  into  the  peritoneum  causes  untoward  symptoms 
is  improbable,  and  treatment  by  aspiration  alone  may  still  find  a  place  in 
surgery.  (2)  Suppuration  may  be  induced  in  the  hydatid ;  this  is  a  real 
danger.  The  removal  of  the  fluid  leaves  behind  a  dead  mass  within  the 
liver,  which  may  at  any  moment  become  septic. 

Manson's  Method  of  treating  Liver  Abscess  applied  to  Hydatids. — The 
operation  is  fully  described  under  "  Liver  Abscess,"  and  the  method  recom- mends itself. 

Laparotomy  and  Removal  of  the  Contents  of  Cyst  Walls.  —  In  1871, 

Lindemann  improved  upon  Volkmann's  method  by  stitching  the  margins  of 
the  wound  in  the  liver  to  the  wound  in  the  abdominal  wall,  and  all  subse- 

quent methods  of  operation  have  been  mere  modifications  of  Lindemann's 
principle.  At  the  present  time  the  plan  recommended  by  Godlee  is  most 
in  vogue. 

Operation. — A  vertical  incision  three  or  four  inches  in  length  is  made  over  or 
just  above  the  most  prominent  part  of  the  tumour,  and  it  is  carried  down  to  the 
peritoneum.  All  bleeding  is  arrested,  and  the  peritoneum  is  then  incised  for 
almost  one  inch  and  the  linger  introduced.  The  presence  of  adhesions  is  felt  for. 
Where  there  are  no  adhesions  the  escape  of  hydatid  contents  into  the  peritoneal 
cavity  can  be  guarded  against  in  one  of  three  ways  : — (1)  The  opening  of  the  cyst 
deferred  for  a  few  days  or  until  sufficiently  firm  and  extensive  adhesions  are 
apparent.  Should  suppuration  have  occurred  the  cyst  must  be  incised  at  once, 
and  every  surgeon  prefers  to  open  the  tumour,  whatever  its  state,  at  one  sitting. 
(2)  By  packing  the  peritoneal  surface  with  sterilised  sponges  or  gauze  so 
thoroughly  that  all  passage  into  the  peritoneum  is  blocked.     The  cyst  may  then 
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be  incised  sufficiently  to  allow  the  contents  to  escape.  When  the  first  rush  of 
fluid  has  subsided  a  small  sterile  sponge  with  string  attached  is  passed  into  the 
cavity  of  the  sac.  It  there  expands,  and  on  pulling  the  string  the  sponge  blocks 
the  exit  of  fluid  until  the  margins  of  the  wound  in  the  liver  or  adventitious 
capsule  are  stitched  to  the  wound  in  the  abdominal  wall.  The  wound  in  the  cyst 
wall  is  hereafter  enlarged,  and  the  finger,  or  a  sponge  on  a  holder,  may  be  intro- 

duced to  loosen  adhering  brood  capsules  and  daughter  cysts.  (3)  When  practic- 
able the  liver  may  be  stitched  to  the  parietal  peritoneal  wound  by  a  double  row 

of  sutures  after  the  method  recommended  by  Mr.  Godlee  for  liver  abscess.  The 
further  treatment  varies  ;  in  the  majority  of  instances  the  mother  cyst  is  removed 
as  well  as  the  contents,  and  a  large  drainage-tube  introduced.  Bond  of  Leicester, 
in  1891,  introduced  the  plan  of  removing  the  parasite,  mopping  out  the  cavity  left, 
stitching  (or  leaving  open)  the  wound  in  the  liver,  and  sewing  up  the  wound  in 
the  abdominal  wall  after  the  manner  of  an  ovariotomy  wound.  Bond  met  with 
excellent  results,  and  his  method  is  likely  to  be  followed. 

The  results  of  operations  on  Lindemann's  principle  show  the  percentage  of 
recoveries  to  be  about  90  per  cent. 

Locomotor  Ataxia.     See  Tabes  Dorsalis. 

Lordosis.     See  Spine. 

Lumbago. 
Introductory    ....       48 
Anatomical  and  Physiological       48 

Clinical     .         .         .         .         .49 
Therapeutic       .         .         .         .51 

Lumbago  is  usually  regarded  as  a  manifestation  of  rheumatism  or  gout.  It 
is,  however,  too  much  the  practice  to  pronounce  as  rheumatic  or  gouty  any 
chronic  pain  of  which  the  nature  is  obscure  or  to  which  no  other  specific 
character  is  assigned.  So  loosely  is  the  term  applied,  that  it  is  more  than 
probable  that  a  variety  of  ailments,  with  no  character  in  common  save  that 
of  pain,  have  been  classed  under  it,  and  much  both  of  false  experience  and 
faulty  practice  has  resulted  thereby.  However  difficult  it  may  be  to  classify 
the  different  conditions  which  may  induce  lumbago,  it  is  probably  better  to 
leave  their  place  in  classification  unassigned,  than,  by  ranging  them  under  a 
definite  head  of  rheumatism,  to  beget  confusion  where  clearness  and  pre- 

cision are  essential  both  for  diagnosis  and  treatment.  It  is  advisable  to 
refer  briefly  to  some  anatomical  and  physiological  facts  which  must  ever  be 
kept  in  the  foreground  as  constituting  the  central  point  in  the  line  of 
investigation. 

Anatomy  and  Physiology. — We  are  here  dealing  with  the  most  dependent 
part  of  the  trunk — that  part  of  the  body  mainly  concerned  with  the  main- 

tenance of  the  upright  posture.  For  the  due  performance  of  this  function 

we  have  a  series  of  specially  well-developed  vertebrae  and  intervertebral  discs, 
clothed  by  soft  tissues  to  a  degree  befitting  the  importance  of  function  sub- 

served. From  without  inwards  the  more  important  soft  structures  are :  (1) 
the  latissimus  dorsi,  serratus  posticus  inferior,  and  internal  oblique  lying  in 
the  posterior  layer  of  lumbar  fascia;  (2)  the  erector  spinse,  within  its  own  layer 
of  fascia ;  (3)  the  quadratus  lumborum,  also  similarly  enclosed ;  (4)  the  psoas 
muscle,  lying  in  front  of  the  anterior  layer  of  lumbar  fascia,  with  the  lumbar 
plexus  lying  in  its  substance.  Particular  attention  should  be  paid  to  the 
vessels,  five  in  number,  which  run  out  behind  the  quadratus  into  the  space 
between  the  transversalis  and  internal  oblique  muscles.     Capillaries  and 
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veins  correspond.  The  lymphatic  system  is  of  even  greater  importance.  For 
an  account  of  the  vessels  and  glands  concerned  the  reader  is  referred  to  the 

section  on  "  Lymphatic  System,"  p.  190.  The  difficulties  attendant  on  the 
investigation  of  the  state  of  the  lymphatic  vessels  and  glands  in  this  region 
have,  I  fear,  led  us  to  neglect  thinking  of  them  as  factors  of  much  importance. 
It  is  more  than  probable  that,  if  we  only  had  opportunities  of  investigating 
the  state  of  the  glands  in  and  about  the  lumbar  area,  much  light  would  be 
thrown  on  the  etiology  of  the  local  morbid  conditions.  The  nerves  involved 
are  derived  from  the  lumbar  plexus,  the  anterior  divisions  being  intimately 
associated  with  the  lumbar  ganglia  of  the  sympathetic  system. 

The  pain  of  lumbago  must  be  connected  with  one  or  other  or  a  com- 
bination of  the  following :  muscles,  skin,  connective  tissue,  vessels  including 

capillaries  and  lymphatics,  and  nerves.  Each  and  all  of  them  must  be 
considered  so  as  to  have  an  adequate  conception  of  the  condition,  and  before 

leaving  this  part  of  the  subject  it  is  well  to  add : — 
1.  The  dependent  nature  of  this  region,  with  its  relatively  large  amount 

of  soft  tissues,  predisposes  to  defective  drainage,  so  to  speak,  of  the  part. 
2.  The  extent  of  capillary  area  in  association  with  it  is  very  considerable. 
3.  The  significance  of  failing  elasticity  of  adult  and  later  life,  with  its 

associated  limitation  of  movement,  is  of  special  importance  in  this  region  of 
the  body. 

Clinical. — Lumbago  in  its  simplest  form  consists  of  a  pain  in  the  small 
of  the  back,  with  diminution  in  movement,  anteriorly  and  laterally,  the  pain 
being  aggravated  by  any  movement  which  brings  into  play  the  foremen tioned 
muscles.  There  is  no  apparent  constitutional  disturbance.  The  onset  of 
pain  may  take  place  after  exposure  to  cold  or  damp,  but  frequently  no 
exciting  cause  can  be  assigned.  The  duration  is  a  few  days  or  more ;  in 
some  instances  the  pain  may  remain  in  a  subacute  or  chronic  stage  for 
months.  A  more  adequate  account  of  the  disease  is  found  in  the  description 
of  a  regular  acute  attack  of  lumbago.  The  following  notes  are  made  from 

the  case  of  a  young  medical  man  under  the  writer's  care,  and  is  the  most 
striking  example  of  the  disease  that  has  come  under  his  observation.  It 
illustrates  better  than  any  general  description  the  severity  and  importance 
of  the  condition : — 

When  about  16  years  of  age  (now  aged  32)  patient  had  his  first  attack 
of  lumbago,  which  laid  him  up  for  at  least  several  days.  Had  been  much 
exposed  to  wet  and  cold  the  previous  night.  Since  that  time  he  has  had 
similar  attacks,  of  greater  or  less  severity,  up  till  the  present  time,  on  an 
average  about  twice  a  year.  The  last  attack  was  in  January  1900,  and  was 
a  rather  severe  one.  Its  description  also  applies  to  other  attacks  with  very 
slight  modifications.  For  two  or  three  days  before  the  attack  patient  felt  a 
stiffness  in  the  lumbar  muscles.  From  past  experience  this  was  an  indica- 

tion to  "  walk  warily."  When  bending  over  the  basin  in  the  act  of  washing 
his  face  in  the  morning,  and  when  in  the  act  of  assuming  the  erect  attitude, 
he  was  suddenly  seized  with  a  very  severe  pain  in  the  upper  lumbar  region. 

The  pain  was  described  as  "  terrible,"  and  of  a  sharp,  stabbing  character. 
He  had  _to  seize  hold  of  the  back  of  a  chair,  and  had  to  be  assisted  back  to 
bed.  He  felt  as  if  one  of  the  lumbar  vertebrae  had  been  suddenly  removed, 
and  that,  if  he  attempted  to  stand  without  supporting  himself  with  his 

hands  on  the  back  of  a  chair,  he  would  have  "  broken  in  two."  When  in 
bed  and  at  rest  the  pain  persisted,  though  of  a  dull  aching  character ;  when 
any  movement  was  attempted,  the  severe  lancinating  pain  recurred.  On 
coughing,  but  especially  on  sneezing,  the  pain  was  excruciating.  A  dull, 
aching  pain  was  felt  continuously  for  first  five  or  six  days.  After  the  first 
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day  or  two  the  pain  began  to  move  downwards,  and  at  the  end  of  a  week  it 
was  most  severe  in  the  sacral  and  right  gluteal  region ;  a  few  days  later  it 
was  felt  in  the  back  of  the  right  thigh.  (There  was  considerable  pain 
caused  by  the  movements  of  respiration  during  this  attack,  but  this  had 
never  been  experienced  before — possibly  due  to  implication  of  the  sheath 
of  the  quadratus  lumborum  muscle  or  some  of  the  abdominal  muscles.) 
In  every  previous  attack  the  pain  gradually  moved  downwards,  and  was 
usually  last  felt  in  the  back  of  the  right  thigh.  This  was  not  in  the 
least  affected  by  pressure  over  the  course  of  the  sciatic  nerve,  and  the 
pain  was  not  increased  at  all  by  the  ordinary  tests  for  sciatica.  During 
the  whole  period  in  which  patient  was  confined  to  bed  the  general  health 
was  quite  good;  the  appetite  was  unimpaired.  He  got  out  of  bed 
on  the  tenth  day,  and  at  the  end  of  a  fortnight  was  able  to  resume 
work,  but  an  aching  stiffness  and  weakness  continued  for  another  week. 
On  several  occasions  patient  has  experienced  severe  pain  in  the  abdominal, 
pectoral,  and  neck  muscles  of  a  nature  similar  to  the  above,  but  less 
in  degree.  The  hereditary  predisposition  in  this  case  was  very  pro- 

nounced. The  father  and  mother  have  both  suffered  from  lumbago  as 
far  back  as  patient  can  remember,  and  a  brother  had  a  very  severe  attack 
when  set.  18. 

This  case  was  a  little  exceptional  in  respect  of  the  absence,  so  far  as 
noted,  of  definite  constitutional  disturbance.  Some  derangement  of  appetite, 
furred  tongue,  and  febrile  urine  are  very  common  ;  and  it  is  probable  that  if 
the  state  of  the  bowels  was  very  closely  inquired  into  both  previous  to  and 
during  an  attack,  some  evidence  would  be  forthcoming  of  constipation  and 
increased  fcetor  of  evacuations,  pointing  to  a  source  of  toxic  poisoning.  It 
is  one  of  the  striking  features  of  this  disease,  that  it  may  be  present  under 
circumstances  apparently  least  favourable  to  its  development.  Thus  it  is 
not  infrequently  met  with  after  active  exercise,  such  as  a  round  of  golf, 
especially  in  subjects  of  a  sedentary  occupation.  (To  prevent  any  miscon- 

ception as  to  the  writer's  views  on  the  value  of  that  exercise,  he  might 
here  state  that  in  such  a  case  the  best  plan  of  treatment  is  to  recommend 
another  round,  followed  by  a  hot  bath.)  Again  it  is  frequently  seen  in 
middle-aged  and  elderly  gentlemen  in  the  autumn,  after  the  summer 
holiday ;  in  this  respect  it  resembles  some  other  conditions. 

Etiology. — What  is  the  etiology  of  this  condition  ?  In  the  absence  of 
definite  pathological  data  to  go  upon  we  can  only  theorise.  The  views 
commonly  expressed  are  as  follows  : — 

(a)  Inflammatory  changes  in  the  muscles  or  intermuscular  connective 
tissue. 

(b)  Neuralgiac  affections  of  the  nerve  terminations  in  the  muscles. 
(c)  Actual  rupture  of  muscle-fibres  at  the  seat  of  attachment  to  the 

iliac  crest. 

It  is  unnecessary  to  discuss  these  views  in  detail.  Personally  I  am  in- 
clined to  the  view  that  a  thrombosis  of  the  arterioles  and  capillaries  best 

explains  many  of  the  subacute  and  chronic  cases ;  it  probably  also  plays 
a  part  in  the  more  acute  cases.  The  cause  of  this  is  to  be  sought  in 
the  action  of  some  toxic  substance  which,  from  reasons  already  noted, 
accumulates  in  that  region  to  an  extent  sufficient  to  induce  pronounced 
vascular  and  probably  also  muscular  and  nervous  changes.  The  source  of 
this  toxic  substance  is  partly  in  the  alimentary  canal  and  partly  in  the 
tissues  themselves.  The  disease  is,  in  short,  in  most  cases  merely  a  local 
expression  of  a  toxaemia.  It  is  probable  that  if  the  blood  was  carefully 
examined  before,  during,  and  after  a  paroxysm,  much  important  evidence 
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in  favour  of  this  view  would  be  obtained.  The  well-known  facts  of  its 
occurrence  after  exposure  to  cold,  fatigue,  and  the  like,  are  also  in  its 
favour. 

Differential  Diagnosis. — Very  little  need  be  said  under  this  head.  Eenal 
conditions  must  be  differentiated  ;  and  this,  in  doubtful  cases,  can  only  be 
done  after  a  systematic  examination  of  centrifuged  urine.  We  must  also 
bear  in  mind  that  this  region  is  the  favourite  site  for  the  initial  pain  of 
some  infectious  diseases — e.g.  influenza,  small-pox,  etc.  (This  point  is  of 
special  interest  in  view  of  the  theory  suggested  as  to  the  toxic  nature  of 
this  condition.)  In  women  coxalgia  may  have  to  be  eliminated  before  any 
conclusion  be  arrived  at.  As  a  rule,  however,  the  diagnosis  is  perfectly 
apparent. 

Treatment. — Whether  that  view  be  correct  or  not,  there  is  no  doubt  that 
it  constitutes  the  safest  and  best  guide  to  treatment.  The  main  principles 
of  treatment  are — 

1.  Promote  depletion  by  {a)  a  brisk  purgative,  and  (b)  by  diaphoresis, 
preferably  by  a  hot  bath,  Turkish  bath,  or  the  like.  The  degree  of  this 
depends  on  the  type  of  the  individual.  Sthenic  patients  require  more 
powerful  measures ;  in  asthenic  cases  these  measures  may  be  advantageously 
combined  with  judicious  stimulation. 

2.  Put  the  muscles  out  of  action  by  adopting  the  recumbent  posture ; 
soothe  the  part  by  the  application  of  heat.  The  manner  of  heat  is  im- 
material. 

3.  The  food  and  drink  should  be  restricted  in  amount,  and  of  the  simplest 
quality ;  water-drinking  should  be  encouraged. 

4.  When  the  services  of  a  really  skilled  masseur  can  be  obtained,  they 
are  invaluable  even  in  the  acute  stages.  The  judicious  use  of  effleurage,  etc., 
in  combination  with  heat  will  usually  effect  a  wonderful  relief,  even  to 
apparent  cure. 

In  the  hands  of  some  authorities  various  drugs  have  been  found  useful, 
especially  salicylate  of  soda,  phenacetin,  guaiacum,  pot.  iodide,  etc. ;  but  the 

writer's  experience  leads  him  to  lay  very  little  stress  on  drug  treatment  of 
this  condition.  Similarly  external  applications  other  than  those  mentioned 
are,  he  believes,  comparatively  inert.  Chronic  cases  should  be  treated  along 
lines  similar  to  those  already  laid  down.  Seek  to  restore  the  impeded 
circulation  in  the  capillaries,  and  renew  the  secretory  and  excretory  processes 
of  which  they  are  the  agents.  Balneological  measures  are  of  the  first 
importance,  both  as  prophylactic  and  curative  remedies. 

To  those  who  cannot  readily  obtain  the  requisite  amount  of  active 
exercise  and  fresh  air  desirable,  it  is  advisable  to  recommend  the  daily 
performance  of  two  or  three  studied  muscular  movements — movements 
calculated  to  bring  into  play  those  muscles  whose  function,  through  non- 
use,  is  being  abused.  These  movements  are  best  done  in  the  morning, 
and  should  be  performed  slowly,  and  extend  over  at  least  ten  to  fifteen 

minutes.     (See  also  "  Physical  Education.") 
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Anatomy. — More  than  thirty  subdivisions  of  the  abdomen  have  been 

described,  but  that  of  Cunningham's  seems  the  most  simple  and  natural ; 
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in  it  the  abdomen  is  divided  into  areas  by  two  vertical  and  two 
horizontal  planes,  the  vertical  planes  passing  through  the  middle  of 

Poupart's  ligaments,  the  horizontal  planes  being  at  the  level  of  the 
lower  costal  margins  and  the  highest  part  of  the  iliac  crests  respec- 

tively. The  lumbar  areas  are  those  situated  between  the  horizontal 
lines  and  external  to  the  vertical  lines,  and  their  posterior  boundary  may 
be  represented  by  a  line  drawn  through  the  vertebral  spines.  Normally, 
the  contents  of  the  right  lumbar  region  are  the  ascending  colon,  part 
of  the  right  kidney,  and  part  of  the  ileum ;  of  the  left  lumbar  region,  the 
descending  colon,  part  of  the  great  omentum,  part  of  the  left  kidney, 
and  part  of  the  jejunum.  At  times,  a  kidney  when  floating  may  either  be 
found  in  some  other  region,  or  be  made  to  leave  the  lumbar  region.  It 
should  not  be  forgotten  that  the  pleura  sometimes  extends  below  the 
margin  of  the  twelfth  rib,  when  it  comes  to  lie  very  near  the  lumbar  area. 
The  anatomy  of  the  lumbar  region  is  best  understood  by  studying  the 
arrangement  of  the  lumbar  fascia.  This  fascia  occupies  the  interval  between, 
and  is  attached  to  the  twelfth  rib  and  the  cartilage  of  the  eleventh  rib 
above,  while  below  it  is  attached  to  the  posterior  third  of  the  crest  of  the 
ilium.  Anteriorly,  the  fascia  gives  attachment  to,  and  forms  the  posterior 
aponeurosis  of  the  transversalis  muscle ;  posteriorly,  it  splits  into  three 
layers  or  lamellae,  the  posterior  layer  being  attached  to  the  tips  of  the 
spinous  processes  of  the  lumbar  vertebras,  and  gives  origin  to  the  latissimus 
dorsi,  serratus  posticus  inferior,  and  internal  oblique  muscles.  Between  this 
layer  and  the  middle  one,  which  is  attached  to  the  tips  of  the  transverse 
processes  of  the  lumbar  vertebras,  lies  the  erector  spinas,  while  the  quadratus 
lumborum  lies  between  the  middle  and  the  anterior  lamellas,  the  latter  of 
which  is  attached  to  the  bodies  and  roots  of  the  transverse  processes  of  the 
lumbar  vertebras.  The  psoas  muscle  lies  in  front  of  the  anterior  lamella,  a 

fact  to  be  borne  in  mind  when  tracing  the  course  of  a  "  psoas  "  abscess.  The 
uppermost  portion  of  the  anterior  lamella  is  attached  to  the  lower  border  of 
the  twelfth  rib,  and  is  known  as  the  ligamentum  arcuatum  externum.  The 
posterior  border  of  the  external  oblique  muscle  extends  from  the  last  rib  to 
the  crest  of  the  ilium,  and  it  is  occasionally  overlapped  by  the  latissimus  dorsi, 
though  generally  a  triangular  interval  exists  between  the  two  muscles  near 
the  crest  of  the  ilium,  in  which  lies  a  portion  of  the  internal  oblique ;  this 

interval,  known  as  Petit's  triangle,  is  bounded  in  front  by  the  external 
oblique,  behind  by  the  latissimus  dorsi,  and  below  by  the  crest  of  the  ilium ; 
while  a  portion  of  the  internal  oblique  forms  the  floor,  which  is  pushed  in 
front  of  the  sac  of  a  lumbar  hernia. 

The  lumbar  arteries  and  nerves  are  arranged  similarly  to  those  in  the 
dorsal  region,  but  they  interfere  with  the  integrity  of  the  lumbar  fascia 
when  they  penetrate  it  in  their  course,  and  it  is  probably  through  these 
penetrations  that  deep  collections  of  pus  find  their  way  to  the  surface. 
There  is  a  considerable  amount  of  subcutaneous  areolar  tissue  in  the  lumbar 

region  which  favours  the  accumulation  of  large  quantities  of  pus,  and  in 
stout  individuals  there  may  be  a  large  deposit  of  fat,  especially  in  the 
posterior  part  of  this  area.  The  thickness  of  the  skin  and  the  density 
of  the  fascia  tend  to  prevent  deep  abscesses  pointing  in  this  region,  and 
favour  their  extension  in  the  line  of  least  resistance  into  the  pelvis 
and  groin. 

Examination. — The  methods  to  be  employed  when  examining  the 
abdomen  have  already  been  described,  and  in  this  article  it  will,  therefore, 
only  be  necessary  to  mention  some  additional  methods  in  the  examination 
of  the  lumbar  area  of  the  abdomen.     The  examining  hands  should  never  be 
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lifted  off  the  abdomen,  but  moved  gradually  along  the  abdominal  wall.  Deep 
palpation  of  the  lumbar  region  is  not  easily  carried  out  except  in  those 
who  are  very  thin,  emaciated,  or  whose  muscles  are  relaxed  under  the 
influence  of  an  anaesthetic ;  the  examination  is  most  successful  when 
the  patient  lies  recumbent,  with  the  thighs  flexed  and  the  mouth  open. 
The  patient  should  be  directed  to  sigh,  and  the  examining  hands  should 
follow  the  abdominal  wall  during  the  respiratory  movements.  When  the 
interval  between  the  costal  margin  and  the  crest  of  the  ilium  is  small  the 
difficulties  of  examination  are  increased.  In  bimanual  palpation  the  hand 
on  the  anterior  part  of  the  abdomen  should  be  kept  motionless,  while  the 
posterior  wall  is  pushed  forward  against  it  by  the  other  hand.  The  patient 
should  also  be  examined  lying  upon  the  affected  side,  and  then  on  the  sound 
side.  In  the  latter  position,  if  a  pillow  be  placed  in  the  armpit  or  below  the 
shoulder,  the  lumbar  interspace  is  diminished,  but  the  muscles  are  very  much 
relaxed,  which  permits  of  deep  pressure;  this  attitude  is  of  great  value 
when  the  nature  and  deep  origin  rather  than  the  exact  relations  of  some 
tumour  are  to  be  made  out.  It  is  important  to  ascertain  the  direction  in 
which  a  tumour  is  growing.  Some  patients  are  so  extremely  hypersesthetic 
that  a  satisfactory  examination  cannot  be  made  without  the  aid  of  an 
anaesthetic.  Finally,  the  patient  should,  especially  in  obscure  cases,  be 
examined  in  the  knee-elbow  position. 

Percussion  of  the  lumbar  region  should  be  made  with  the  patient  lying 
upon  the  back,  then  upon  either  side,  and  then  upon  the  face,  or  the  back 
may  be  percussed  with  the  patient  standing  erect,  and  then  bending  over  a 
chair.  Except  in  cases  of  chronic  peritonitis,  short  mesentery,  or  excess  of 
fluid  in  the  peritoneal  cavity,  when  a  patient  who  is  suffering  from  ascites 
is  turned  upon  his  side,  the  air-containing  bowel  is  floated  to  the  highest 
point  and  gives  a  resonant  note,  while  the  gravitation  of  the  fluid  to  the 
most  dependent  part  gives  rise  there  to  a  dull  note  on  percussion. 

Measurement  of  the  lumbar  region  is  sometimes  of  value ;  the  distance 
from  the  umbilicus  to  the  spine  of  the  third  lumbar  vertebra  being  compared 
on  either  side,  as  well  as  the  distance  from  the  costal  margin  to  the  crest  of 
the  ilium. 

Fluctuation  may  often  be  obtained  in  collections  of  pus  in  the  lumbar 
region,  such  as  abscess  in  connection  with  the  vertebras  or  ribs,  and  by 
tapping  one  side  of  the  abdominal  wall  a  wave  may  be  transmitted  to,  and 
felt  at  the  other  side  in  cases  where  there  is  much  fluid  in  the  peritoneal 
cavity. 

Pain. — The  following  facts  afford  some  explanation  of  the  greater 
frequency  of  pain  in  the  lumbar  region  than  in  almost  any  other  part  of 
the  body,  with  the  exception  of  the  face  and  head. 

1.  Sensation,  and  therefore  pain,  is  conveyed  through  the  lumbar  spinal 
nerves,  the  anterior  divisions  of  which  are  intimately  connected  with  the 
lumbar  ganglia  of  the  sympathetic  system,  and  through  them  with  the 
plexuses  of  the  sympathetic  system,  such  as  the  pelvic,  vesical,  prostatic, 
uterine,  and  vaginal.  It  is  reasonable  to  suppose  that  a  pathological 
condition,  of  the  pelvic  viscera,  and  even  excessive  stimulation  of  the 
organs  of  generation,  will  exalt  the  sensibility  of  the  lumbar  spinal 
nerves. 

2.  The  lumbar  and  lumbo-spinal  muscles  have  an  important  part  to 
play  in  maintaining  the  body  in  an  erect  position,  as  also  in  stooping  and 
lifting  weights.  Most  of  us  are  familiar  with  the  relief  obtained  on  lying 

down  when  we  are  tired,  and  have  a  "  pain  in  the  back  " — in  other  words, 
when  we  put  the  lumbar  muscles  out  of  action. 



54  THE  LUMBAK  EEGION 

3.  The  frequency  of  disease  of  the  kidneys,  the  anatomical  position  of 
the  kidneys,  and  the  intimate  connection  between  the  renal  plexus  and  the 
lumbar  nerves,  no  doubt  account  for  many  of  the  pains  in  the  lumbar  region. 
Pain  in  the  lumbar  region  is  experienced  in  many  diseases  which  have  no 
very  obvious  connection  with  the  lumbar  nerves,  e.g.  in  influenza  and  small- 

pox. In  lumbago  (see  p.  48),  a  condition  described  as  a  rheumatic  myalgia,  the 
lumbar  and  lumbo-spinal  muscles  are  those  most  frequently  involved ;  in  this 
condition  the  onset  of  the  pain  in  the  lumbar  region  is  occasionally  so  sudden 
as  almost  to  warrant  one  in  believing  that  a  rupture  of  muscular  fibrils  or 
a  small  haemorrhage  into  the  muscles  may  have  occurred.  Neuralgia  in  the 

lumbar  nerves  is  by  no  means  uncommon,  and  herpes  or  "  shingles  "  involv- 
ing these  nerves  is  not  rare.  This  condition  should  always  be  borne  in 

mind  when  a  patient,  even  though  he  gives  a  history  of  a  strain,  complains 
of  severe  pain  in  the  lumbar  region  which  usually  precedes  for  a  day  or  two 
the  eruption  of  the  characteristic  vesicles. 

Injuries. —  The  principles  which  underlie  the  diagnosis  and  treat- 
ment of  injuries  in  general  are  applicable  to  injuries  of  the  lumbar 

region.  It  is  important,  however,  to  recognise  the  direction  and  depth  of 
penetrating  wounds ;  for  organs  not  situated  in  the  lumbar  region  may  be 
wounded  by  weapons  penetrating  obliquely.  As  most  people  prefer  to  lie 
on  the  back  the  posterior  part  of  the  lumbar  region  is  suitable  for  the 
drainage  of  those  wounds  when  necessary. 

Diseases. — The  various  swellings  and  morbid  conditions  generally  which 
are  met  with  in  the  lumbar  region  may  be  grouped  as  follows  (but  a  mere 
enumeration  of  these  conditions,  without  any  description  of  their  diagnosis, 
is  all  that  can  be  given  here ;  for  full  particulars  the  reader  is  referred  to 
the  articles  on  the  subjects  mentioned): — 

1.  Enlargement  of  those  organs  which  normally  lie  in  the  lumbar 
region,  e.g.  hydronephrosis. 

2.  Enlargement  of  organs  which  do  not  normally  lie  in  this  region, 
but  which  by  their  enlargement  appear  in  the  region,  e.g.  hepatic, 
splenic,  etc. 

3.  Tumours  originating  in  the  lumbar  contents,  e.g.  sarcoma  of 
kidney. 

4.  Tumours  originating  in  structures  lying  outside  the  lumbar  region, 
e.g.  carcinoma  and  hydatid  of  liver,  ovarian  cysts. 

5.  Collections  of  fluid : — serous,  as  in  abdominal  ascites ;  hemorrhagic, 
as  in  rupture  of  the  liver  and  spleen ;  purulent,  as  in  empyema,  abscess  in 
connection  with  disease  of  the  ribs,  vertebrae,  bones  of  the  pelvis,  the  kidney, 
the  caecum  and  appendix,  the  spleen ;  faecal,  from  rupture  of  the  intestine  ; 
urinary,  from  rupture  of  the  kidney,  ureter,  or  bladder. 

6.  Hernia,  the  sac  usually  containing  intestine  or  omentum,  or  both, 
and  most  often  protruding  through  the  triangle  of  Petit,  or  through  an 
operation  cicatrix. 

7.  In  the  cellular  tissue  of  the  lumbar  region  emphysema  extending 
from  the  thorax,  or  from  rupture  of  the  intestines ;  urine,  as  the  result  of 
extravasation  from  rupture  of  the  urethra ;  and  pus,  due  to  caries  of  the  ribs 
or  spine,  or  with  no  evident  source  of  origin,  this  form  being  met  with  in 
children,  are  also  conditions  to  be  borne  in  mind. 

In  the  walls  of  the  lumbar  region  tumours — fatty  and  cystic — and 
haematomata  may  be  met  with. 
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Lunacy. — The  lunacy  of  a  country  has  a  profound  significance  whether 
it  be  viewed  from  the  standpoint  of  the  individual  or  of  society.  In  recent 

years,  owing  to  allegations  pointing  to  an  alarming  increase,  the  problem 
of  lunacy  has  specially  engaged  the  attention  of  the  legislature,  of  lunacy 
executives,  of  psychologists,  of  statisticians,  of  sociologists,  and  of  the  press ; 
and  disputants  of  eminence  have  entered  the  field  of  controversy  in  favour  of 
and  in  opposition  to  the  allegation.  Definitions  of  lunacy,  legal  and  scientific, 
have  been  attempted  in  all  ages,  only  to  be  abandoned  in  the  light  of  that 
further  knowledge  vouchsafed  by  jurists,  psychologists,  and  ethical  writers. 

The  difficulty  of  finding  anything  like  a  satisfactory  definition  was 
encountered  in  the  eighteenth  century,  when  lunacy  was  supposed  to  cover 
only  typical  cases  of  mental  derangement  and  mental  deficiency,  and  rejected 
undoubted  cases  of  insanity.  How  much  more  difficult  of  definition  is 
lunacy  in  the  end  of  the  nineteenth  and  the  beginning  of  the  twentieth 
centuries,  when  by  the  investigation  of  psychologists  and  sociologists  the 

mesh,  so  to  speak,  has  been  so  narrowed  as  now  to  embrace  not  only  well- 
marked  cases  of  insanity  and  imbecility,  but  persons  with  that  slight 

mental  warp  which  unfits  them  to  earn  their  living  or  to  have  an  indepen- 
dent existence,  and  persons  with  manifestations  of  conduct  not  in  harmony 

with  their  surroundings.  There  is  as  complete  a  reversal  of  former  ideas 

as  to  what  constitutes  lunacy  as  there  is  in  regard  to  the  vulgar  super- 
stitions handed  down  from  the  days  of  witchcraft,  and  still  held  in  the 

more  remote  Celtic  fringes  of  the  country  regarding  the  connection  of  the 

moon's  phases  with  attacks  of  insanity. 
Lunacy  for  all  practical  purposes  may  be  defined  as  that  state  of  mind  whieh 

influences  conduct  to  such  a  degree  as  to  put  the  individual  out  of  touch  with 
himself  or  his  environments,  or  both,  and  to  necessitate  that  interference  by  one 
of  the  various  methods,  appropriate  to  the  case  to  be  dealt  with  prescribed  by 

statute,  which  results  in  the  deprivation  of  liberty,  and  of  the  control  of  one's affairs  to.  a  greater  or  less  extent.  Legal  intervention  has  the  effect  of  putting 
the  individual  into  the  category  of  the  four  or  five  in  every  thousand  of  the  popula- 

tion who  live  out  of  harmony  with  others,  and  with  their  surroundings. 

The  portals  to  lunacy  have  in  recent  years,  in  a  large  measure  due  to  the 

study  of  French  alienists,1  been  so  widened  as  to  admit  "degenerates," 
sufferers  from  epilepsy,  senility,  organic  brain  disease,  and  likewise  from  the 
vesanias  or  functional  insanities  such  as  the  hypochondriacal,  the  hysterical, 

1  Brouardel,  Magnan,  Motet,  Ballet,  Regis,  Toulouse,  Fabret,  etc. 
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the  climacteric,  alcoholic,  saturnine,  syphilitic,  influenzal,  etc. — in  short,  that 
large  class  whose  mental  balance  is  upset  by  toxines  from  without,  and 
from  within  owing  to  a  deranged  metabolism.  The  degenerate  and  func- 

tional list  is  also  supposed  to  include  moral  imbeciles,  the  cranks  and 

eccentrics  of  society,  the  ill -balanced  (de'sequilibres),  sexual  perverts  of 
advanced  years  with  prostates  enlarged  and.  function  so  altered  as  to 
suggest  auto  -  intoxication,  neurasthenics,  dipsomaniacs,  kleptomaniacs, 
and  that  numerous  class  with  various  obsession  propensities.1  Mental 
states  such  as  are  implied  by  these  terms  show  the  insuperable  difficulty 
of  attempting  to  define  with  anything  like  certainty  what  is  lunacy 
and  what  is  nervous  disease.  The  mere  mention  of  such  a  list  indicates 
that  the  alliance  between  the  typical  case  of  lunacy  and  persons  with  these 

defects  is  a  closer  one  than  that  of  "  great  wits  "  and  madness.  Not  only 
are  persons  in  the  mental  states  implied  technically  of  unsound  mind,  but 
there  is  nothing  in  the  statutes  to  bar  their  admission  tb  official  registers 
and  to  public  relief  and  treatment  in  institutions  and  in  private  dwellings. 
But  it  should  be  made  plain  that  the  spirit  of  the  law  never  contemplated 
the  registration  or  lodgment  in  asylums  of  aged  persons  whose  mental 
decline  or  disorder  is  simply  the  decay  incidental  to  old  age  and  not  the 
effect  of  a  morbid  state  of  the  body.  If  it  were  practicable  it  would  be 
desirable  to  define  more  precisely  the  dividing  line  between  insanity  and 
senility.  Common  sense  exercised  by  all  concerned  in  the  registration  of 
the  insane  and  uninfluenced  by  grants-in-aid,  and  the  desire  on  the  part 
of  relatives  to  undertake  moral  responsibilities,  should  go  a  long  way  to 
bring  about  a  proper  attitude  towards  such  cases.  Among  the  poorer 
classes  of  society  such  an  attitude  may  not  be  expedient  in  cases  where 
senility,  with  or  without  hemiplegia,  aphasia,  etc.,  is  complicated  by  mani- 

festations of  conduct,  etc.,  which  make  it  difficult  to  care  for  such  properly 
in  an  ordinary  household.  Such  cases  are  fitted  for  a  public  hospital,  a 
workhouse  hospital,  or  a  hospital  for  incurables.  And  there  is  no  valid  reason 
why  the  register  of  lunacy  is  only  open  to  those  as  well  as  to  unmistak- 

able cases  of  insanity.  With  truer  conceptions  of  psychology,  ethics,  and 
social  pathology,  there  is  no  reason  why  in  the  coming  years  the  incorrigible 
tramp  suffering  from  the  cacoethes  ambulandi,  or  what  German  writers  call 
Vagabundenwahnsinn,  whose  mode  of  life  is  a  puzzle  to  ordinary  observers, 
and  to  the  officials  in  workhouse  and  "  dosser  "  houses  who  at  times  have 
him  under  observation,  and  suggests  to  the  normal  man  one  of  great  dis- 

comfort and  misery,  should  not  find  his  place  in  the  ranks  of  the  large 
army  of  degeneracy,  and  thereby  of  lunacy.  But  a  life  of  ennui,  footsore- 
ness,  and  discomfort  no  more  disturb  him  than  the  grime  on  his  skin,  and 
the  pediculi  and  acari  which  thrive  undisturbed. 

Then  there  is  the  inveterate  prostitute,  to  whom  the  psychological  tape 
has  not  yet  been  applied,  the  inveterate  rearer  of  illegitimate  children,  of 
vvhom  there  are  generations  who  are  not  in  the  true  sense  bad  or  immoral, 

but  who  are  lacking  in  resistive  power,  and  do  not  seem  greatly  if  at  all  dis-* 
tressed  by  repeated  breaches  of  the  moral  law,  and  by  the  burdens  imposed 
upon  herself  and  the  parish  authorities ;  and  the  borderland  cases  in  which 
the  conduct  of  individuals  is  so  troublesome  as  to  cause  great  annoyance 
and  apprehension  in  their  homes  while  the  mental  warp  is  not  of  such  a 
nature  as  to  justify  removal  to  an  institution.     One  may  form  some  idea 

1  Dr.  John  Macpherson,  Commissioner  in  Lunacy,  in  his  work  on  Mental  Affections  points 
out,  and  in  this  most  observers  will  be  disposed  to  agree  with  him,  how  insanity  under 
newer  conceptions  is  correlated  with  other  diathesic  conditions  and  placed  on  the  sure  founda- 

tion of  physical  disease,  and  that  it  is  "a  degeneration  which  extends  from  mere  disorders 
of  metabolism  up  to  the  most  profound  nervous  and  physical  abnormalities." 



LUNACY  57 

of  the  possible  and  qualifying  entrants  to  already  swollen  lunacy  registers 

by  a  slight  reflection  in  regard  to  the  psycho-pathological  products  to  be 
met  with  in  society.  It  is  coming  to  this  that  every  individual  who  lives 
out  of  harmony  with  his  surroundings  and  the  conditions  of  life  settled  and 
accepted  by  the  vast  majority  of  society  is  in  danger  of,  or  in  the  happy 
prospect  of,  just  as  it  may  be  viewed,  certification.  It  will  now  be  apparent, 
having  regard  to  the  universal  relativity  of  things,  why  anything  like  an 

exact  definition  of  lunacy  even  for  legal  purposes  is  impossible.1 
The  relativity  of  right  and  wrong,  the  fact  that  what  may  be  wrong  under 

certain  circumstances  may  be  right  under  others,  the  question  of  the  fas  et 
nefas  of  the  ages,  and  the  inability  to  establish  any  universal  standard  of 
right  and  wrong,  which  have  baffled  the  wisest,  are  presumed  to  have  been 

solved  by  paranoiacs 2  who  commit  crime  and  yet  know  right  from  wrong 
even  to  the  particular  crime  charged,  and  may  possess  the  power  to  choose 
between  right  and  wrong  as  usually  understood.  It  has  been  the  case  that 
until  very  recently  the  pathology  of  lunacy  has  been  a  terra  incognita. 
But  there  is  another  pathology  also  of  recent  birth,  that  which  may  fitly 
be  spoken  of  as  social  pathology,  which  seeks  to  investigate  all  classes  of 
individuals  who  from  mental,  moral,  or  physical  defects  are  dependent  upon 
or  injurious  to  society.  And  as  there  can  be  no  specific,  just  as  there  can 
be  no  acts  of  the  legislature  to  meet  all  that  confronts  society,  not  even 

the  Utopian  one  of  regulating  marriages — a  remedy  which,  while  not 
accomplishing  any  good,  would  lead  to  greater  social  evils — there  remains 
for  society  the  general  remedy  of  implanting  and  developing  in  individuals, 
the  earlier  the  better,  a  knowledge  of  the  laws  pertaining  to  health  and  the 
dire  results  of  contravening  these,  as  well  as  such  mental,  moral,  and 
physical  habits  as  will  serve  to  lessen  and,  if  not  too  much  to  hope  for  in 

man's  unregenerate  state,  to  prevent  delinquency,  dependency,  and  lunacy. 
Statistics. — The  statistics  submitted  refer  to  the  lunacy  prevalent  among 

50,000,000  of  the  Anglo-Saxon  race.  In  regard  to  Great  Britain  it  will  be  observed 
that  while  the  census  enumeration  of  1891  revealed  the  existence  of  134,033  lunatics, 
the  official  returns  of  the  lunacy  departments  for  the  same  year  spoke  of  115,641, 
or  18,392  less.  In  1899  the  departments  were  aware  of  140,789,  showing  that  in 
eight  years  not  only  has  this  difference  been  wiped  out,  but  6756  more  have 
found  their  way  to  the  official  registers.  These  figures  make  it  abundantly 
clear  that  lunacy  is,  at  all  events,  not  diminishing  as  with  the  advances  in 
psychiatry  one  might  expect.  The  public  accept  with  thankfulness  any  announce- 

ment to  the  effect  that  the  growth  of  lunacy  just  keeps  pace  with  the  growth 
of  population,  and  with  something  akin  to  alarm  when  it  is  made  aware  that 
the  growth  exceeds  that  of  population.  Considering  how  much  of  modern 
insanity  of  the  vesanique  type  is  due  to  auto-infection  and  auto-intoxication, 
the  attitude  of  resting  content  if  lunacy  and  population  advance  pari  passti 
does  not  betoken  hopeful  views  of  what  is  possible  in  the  matter  of  preven- 

tion. Glancing  at  the  statistics  for  the  years  1889  and  1899,  it  would  appear 
that  lunacy  in  the  British  Isles  has  increased  by  15-2  per  cent  in  ten  years 
or  1*5  per  cent  per  annum  after  full  allowance  is  made  for  the  increment  justi- 

fied by  the  growth  of  population.  But  the  remarkable  feature  about  this 
increase  is  the  part  Ireland  takes  in  it,  being  credited  with  no  less  than  36  per 
cent.  Apart  from  the  economic  question,  of  itself  the  most  significant  factor  in 

any  estimate  of  a  nation's  lunacy,  which  will  always  bulk  more  largely  in  Ireland's 
productivity  calculations  than  those  of  England  and  Scotland,  the  increase  is  of 
that  phenomenal  kind  witnessed  and  quite  understood  in  England  and  Scotland 
in  the  sixties  and  seventies,  and  is  very  probably  due  to  similar  causes,  viz. 
better  registration,  the  provision  of  improved  and  extended  asylum  accommoda- 

tion, and  the  inducements  of  the  grant-in-aid  which  year  by  year  removes  hundreds 
of  imbeciles  and  chronic  and  harmless  dements  from  the  ordinary  pauper  list  to 
the  more  comfortable  one  of  lunacy.     It  should  be  explained  that  in  Great  Britain 

1  "Legal  Aspects  of  Insanity,"  see  Green's  Encyc.  of  Scots  Law,  vols.  vii.  and  viii. 
2  Paranoiacs  were  formerly  termed  monomaniacs. 
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the  18,392  who  figure  in  the  census  returns  of  1891,  and  not  in  the  official  returns 
for  the  year,  have  been  for  some  time  looked  upon  as  a  reserve  from  which  a  very 
large  number  of  fresh  or  occurring  cases  of  insanity  are  transferred  every  year  to 
the  official  registers  with  the  result  that  the  balance  between  the  census  and  the 
official  returns  is  lessening  so  perceptibly  each  decennium  that  before  very  long  the 
difference  will  simply  represent  the  existence  of  lunatics  in  the  10  per  cent  of  the 
population  not  only  able  but  willing  to  maintain  their  insane  enfamille,  and  there 
are  good  grounds  for  thinking  that  the  number  of  such  for  social  reasons,  if  for  no 
other,  are  getting  fewer.  When  such  cases  are  sent  to  asylums  or  to  private 
dwellings  in  which  they  are  kept  for  profit  they  come  on  the  official  register. 
This  lessening  reserve  will  always  contain  insane  of  the  kind  who  do  not  require 
asylum  treatment,  and  who  belong  to  families  whose  means  preclude  them  from 
claiming  public  relief  while  residing  at  home.  For  the  year  perhaps  a  most 
valuable  statistical  return  for  the  country  as  a  whole  is  the  census  one,  for  it  may 
be  assumed,  except  in  large  burghs  and  cities,  that  the  enumerators  have  know- 

ledge of  imbeciles  and  lunatics  possessed  by  no  other.  The  census  return  for 

England  in  1891  shows  an  advance  of  15"2  per  cent  over  1881 ;  the  returns  of  the 
Commissioners  in  Lunacy  between  the  same  years,  of  18"7 — the  increment  of  popu- 

lation being  11 '6  per  cent.  The  plus  difference  of  '3  per  cent  between  the  two 
census  periods  is  a  trivial  one,  and  shows  that  there  has  been  no  appreciable 
increase  between  the  two  periods,  and  perhaps  may  be  explained  by  more  accurate 
methods  of  enumeration  in  the  latter  census.  In  Scotland  there  has  been  no 
increase  except  that  justified  by  population,  and  in  the  present  year  (1900)  the 
reserve  of  1891,  viz.  2867,  has  disappeared,  and  it  is  safe  to  hazard  the  opinion 
that  the  census  return  about  to  be  taken  will  reveal  a  much  smaller  difference 
between  itself  and  the  official  annual  return  of  1901  than  the  census  of  1891  did 
with  the  official  return  of  that  year.  With  regard  to  the  Colonies,  and  for  that 
matter  the  United  States,  in  which  the  insane,  except  private  patients,  are  under 
the  direct  care  of  the  State,  what  strikes  one  is  not  only  the  high  ratios  reported, 
but  augmentations  quite  equal  to  those  at  home.  There  is  not  in  these  countries, 
as  might  be  guessed,  the  same  hesitancy  to  accept  State  relief  for  lunacy,  seeing 
the  stigma  of  pauperism  does  not  attach.  There  must  always  lurk  in  the  minds 
of  many  who  do  not  belong  to  the  pauper  class,  and  they  are  the  great  majority 
of  the  whole,  a  dislike  to  the  source  of  relief  and  to  the  name.  But  it  is  consistent 
with  observation  and  experience  that  this  objection  is  gradually  disappearing,  and 
people  have  come  to  look  upon  relief  more  in  the  nature  of  a  right. 

In  New  South  Wales  and  New  Zealand  lunacy  in  ten  years  has  expanded  in 

excess  of  population  by  16"6  and  18  per  cent ;  in  six  years  Victoria  by  12"6,  and 
Queensland  by  9  per  cent.     The  increase  in  Canada  between  1881  and  1891  was 

Population. Countries. 
Census  of Lunacy 

1891. 

Official 
Return 
1891. 

Differ- ence 
between 
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and 

Official. 
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between Ratios. 1SS9. 1899. 1SS9.       1899. 
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4,281,840 
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Scotland 
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12,595 
16,251 

10,588 
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3-47 
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35-13    , 
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168,470 
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Victoria 
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S.  Australia 
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1,668 966 420 

s336 
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3-444 

2-65 

2-98-1 
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2-83  . 

3-73 
3-09 

3-25 
2-62 2-50 2-00 

3-34 12-6 

16-6 

9-0 

18-0 

4,517,690 Australasia 14,529 

1  Figures  for  1881.  2  Figures  for  1891.  3  Increase  between  1881  and  1891. 
4  For  1893.  5  Figures  incomplete. 
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no  less  than  35  per  cent.  Males  were  to  females  in  the  proportion  of  100 :  8C>. 
The  ratio  per  1000  was  2"76  for  1891,  but  it  has  to  be  borne  in  mind  that  the 
statistics  only  refer  to  those  treated  in  asylums,  and  that  is  mainly  true  of  the 
statistics  applicable  to  the  Australasian  colonies. 

Geographical  Distribution. — Lunacy,  at  all  events  that  produced  by  90 
per  cent  of  the  population,  is  like  pauperism,  inebriety,  crime,  disease,  and 
mortality,  very  unequally  distributed  in  the  three  kingdoms.  There  are 
good  grounds  for  believing  that  this  inequality  is  governed  by  two  or  three 
considerations,  chief  of  which  and  exceeding  all  others  is  the  economic  one, 
implying  a  relative  capacity  to  maintain  in  whole  or  in  part  the  insane 
member  of  a  family,  and  a  resultant  readiness  to  accept  or  demand  public 
relief.  This  is  always  in  evidence  in  poor  areas,  and  in  all  areas  in  times  of 
depression.  Eanking  next  is  the  emigration  and  migration  from  rural  to 
urban  areas  and  to  other  countries  of  the  pick  of  the  population  constantly 
going  on  in  response  to  the  trend  of  modern  life.  The  weaklings,  physical 
and  mental,  remain  behind.  And  in  the  third  place,  in  the  view  of  the  writer 
is  that  of  infant  mortality  and  mortality  up  to  five  years,  which  is  twice 
and  thrice  higher  in  urban  and  town  areas  than  in  village  and  rural  ones. 
This  is  significant  when  such  deaths  account  for  from  30  to  40  per  cent  of 
the  entire  death-rate.  By  the  operation  of  this  agency  many  are  removed 
who  would  as  they  grew  up  have  passed  into  the  ranks  of  lunacy.  In  the 
one  case  the  weakly  products  of  the  birth-rate  die  from  neglect,  bad  care, 
injudicious  dieting,  and  exanthematous  disease ;  while  in  the  other !  they 
survive  for  opposite  reasons,  and  swell  the  lunacy  totals  of  rural,  village, 
and  insular  areas.  This  is  all  the  more  remarkable  seeing  there  is,  looking 
to  the  main  physical  and  moral  causes  working  in  society  to  bring  about 
mental  disturbance,  every  reason  for  expecting  a  larger  production  in  centres. 

An  analysis  of  the  statistics  of  "  chargeable  "  lunacy  in  England  and  Wales 
shows  that  with  the  exception  of  London  county,  with  21,338  insane,  giving 
the  exceptional  ratio  of  50  per  10,000,  the  proportion  is  lowest  in  counties 
with  centres  of  industry,  and  highest  in  rural  and  more  sparsely  populated 
areas.  Taking  the  mean  of  England  on  the  basis  of  the  1891  census  as  33 
per  10,000,  important  counties  such  as  Durham  and  Derby  (20),  York  and 
Cumberland  (24),  Stafford  and  Northumberland  (27),  Chester,  Glamorgan, 
and  Lancashire  (29),  Northampton  and  Middlesex  (30)  fall  considerably 
below  it.  On  the  other  hand,  Dorset,  Devon,  and  Hants  (36),  Norfolk  (37), 
Oxford  (38),  Wilts  (40),  Gloucester  (41),  Hereford  (50),  and  Eadnor  (55) 
greatly  exceed  it.  Lincoln,  Essex,  Sussex,  Berks,  Bedford,  Bucks,  Hertford, 
Monmouth,  Salop,  Worcester,  Notts,  and  Worcester  approach  it.  In  the 
twelve  Welsh  counties  the  mean  is  30  per  10,000. 

In  Scotland  the  same  inequalities  and  even  greater  extremes  are  met 
with,  and  these  can  only  be  satisfactorily  explained  by  considerations  such 
as  those  referred  to  operating  in  a  more  marked  degree.  Thus,  while  the 
mean  for  Scotland  is  32  per  10,000,  six  counties  in  the  Highland  and  insular 
area  have  a  ratio  ranging  from  43  to  59  per  10,000,  the  latter  figure  touched 
by  the  county  of  Argyllshire,  being  nearly  double  the  mean  of  Scotland. 
Nay  more,  within  the  confines  of  this  county  and  of  the  neighbouring 
counties  of  Eoss  and  Inverness  there  are  large  areas  with  ratios  of  61  and 
77.  Seven  counties  exceed  the  mean,  six  approximate  it  inclusive  of  the 
important  ones  of  Lanark,  Edinburgh,  Stirling,  Ayr,  Fife,  and  Aberdeen — all, 
with  the  exception  of  the  latter,  being  located  in  the  great  industrial  belt  of 
Scotland.     Ten  fall  below  the  mean,  the  lowest  being  22  per  10,000. 

In  Ireland,  owing  to  the  imperfect  and  incomplete  system  of  registra- 
tion, one  has  to  fall  back  upon  the  returns  of  last  census  to  ascertain  how 
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the  insane  are  distributed  over  the  country.  These  may  be  considered 
reliable  because  they  take  cognisance  of  the  thousands  in  official  returns 

spoken  of  as  "  wandering  at  large  " — a  term  which  points  to  the  work- 
house or  the  home  as  the  resting-place  of  such.  So  far  as  the  four 

provinces  are  concerned,  the  following  ratios  apply — Ulster,  37;  Con- 
naught,  38  ;  Leinster,  49 ;  and  Munster,  50.  The  mean  for  Ireland  of  all 

lunatics  "  under  care "  is  44  per  10,000,  and  it  is  said  by  the  inspecting 
authority  if  the  "wandering  at  large  "  were  included,  the  ratio  would  be  55. 
No  one  for  a  moment  believes  that  insanity  in  Ireland  is  nearly  double  that 
of  England  or  Scotland.  The  economic  factor  explains  much,  and  the  low 
position  of  Ulster  emphasises  this  fact.  The  highest  ratios  are  to  be  found 
in  the  counties  of  Meath,  Carlow,  Kilkenny,  Waterford,  and  Clare  ;  and  the 
lowest  in  Down,  Antrim,  Dublin,  and  Louth. 

Age,  Sex,  and  Civil  Condition. — From  an  analysis  of  the  quinquennial 
(1894-98)  admission  rate  of  18,437  (m.,  8967 ;  f.,  9470)  to  asylums,  etc., 
males  were  to  females  as  100  :  105 — a  sex  ratio  similar  to  that  which  obtains 
in  the  population  as  a  whole.  In  the  first  two  age  periods  of  the  whole 
population  the  sex  ratios  are  equal ;  in  the  other  six  the  female  one  pre- 

ponderates by  as  much  as  6  to  26  per  100,  being  in  the  last  two  100 :  115 
and  100 :  126.  Among  the  insane  for  the  quinquennial  selected  the  sex 
ratios  approximate  at  the  2nd,  3rd,  5th,  and  7th,  but  in  the  other  three, 
viz.  the  4th,  6th,  and  8th,  females  exceed  males  by  numbers  ranging  from 
9  to  12  per  100,  being  in  the  last  100 :  110,  much  less  than  that  for  the 
general  population  one  of  100  :  126.  It  is  evident  that,  in  spite  of  a  con- 

siderable excess  of  females  at  six  age  periods,  including  the  three  chief 
lunacy  producing  ones,  viz.  the  4th,  5th,  and  6th,  the  somewhat  higher 
ratio  of  females  in  the  general  population  is  not  only  not  maintained,  but  is 
reversed  to  such  an  extent  as  to  betoken  a  much  greater  liability  to  mental 
breakdown  among  the  male  sex.  Among  the  insane  of  both  sexes  at  the 

three  chief  insane  producing  periods  there  has  been  a  rise  of  7*5  per  cent 
compared  with  the  previous  quinquennial.  In  the  two  last  periods  the  rise 

amounts  to  no  less  than  13*7  per  cent  and  17  per  cent  respectively.  This 
is  noteworthy.  The  increase  at  the  5th,  6th,  7th,  and  8th  age  periods 
greatly  exceeds  anything  justified  by  the  growth  of  population.  It  will  be 
of  interest  to  ascertain  in  which  sex,  at  what  age  periods,  and  in  what  civil 
condition  of  life,  those  who  make  up  the  increase  are  chiefly  to  be  found. 
But  so  far  as  the  analysis  submitted  has  gone,  a  large  part  of  the  increase 
refers  to  senile  subjects,  and  is  such  as  clearly  to  indicate  not  only  the  send- 

ing to  asylums  and  to  private  care  of  larger  numbers  of  senile  and  incurable 
cases  than  formerly,  and  the  consequent  accumulation  of  such  in  institu- 

tions, etc.,  but  also  to  suggest  the  earlier  appearance  of  senility  among  the 
people  than  formerly.  This  latter  proposition  is  difficult  of  proof,  and  as 
there  are  no  available  data  to  help  in  the  matter  it  is  merely  put  forward  as 
a  suggestion  to  be  considered  with  caution. 

In  Scotland,  from  a  comparison  of  the  ages  of  the  insane  in  and  out  of" 
institutions  in  1887  and  1897,  there  has  been  a  great  increase  of  both 
sexes,  accentuated  at  certain  ages.  Under  20  the  increase  is  44  per  cent, 
and  above  65,  30  per  cent — males  accounting  for  a  rise  of  20  per  cent  and 
females  36  per  cent.  The  sex  ratio  for  all  insane  in  1897  was  100  :  115, 
but  above  65  it  stood  at  100 :  200.  Between  50  and  65  years  the  increase 
of  males  has  been  no  less  than  39  per  cent,  of  females  28  per  cent,  the  sex 
ratio  at  these  ages  being  in  1897, 100  to  140.  Between  35  and  50  years  males 
increased  by  31  per  cent,  females  25  per  cent,  while  the  sex  ratio  in  1897 
stood  at  100  :  100,  and  between  20  and  35  years  males  14-8  per  cent,  and 
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females  22  per  cent,  while  the  sex  ratio  stood  at  100 :  87.  The  leature.s 
revealed  by  this  .analysis  axe,,  first,  the  vastly  larger  female  ratio  above 
50  years,  the  equality  from  35  to  50  years,  and  the  smaller  female  ratio 
between  30  and  35  years ;  and,  second,  the  great  increase  of  28  per  cent 
of  both  sexes  of  all  ages  between  the  two  periods  dealt  with,  of  36  per  cent 
of  females  above  65,  and  of  39  per  cent  of  males  between  50  and  65  years. 
Of  interest  in  connection  with  age  and  sex  is  the  social  condition  as  to 
celibacy,  marriage,  etc.,  and  the  varying  liability  of  the  single,  married,  and 
widowed  at  different  age  periods.  Among  the  total  insane  for  England 
represented  by  the  quinquennial  average  for  1894-98  the  sex  ratio  for  the 
single,  married,  and  widowed  was  respectively  100 :  95,  100 :  100,  and 

100  :  187.  The  percentage  of  "  single  "  insane  was  42  ;  of  "  married,"  44 ; 
of  "  widowed,"  12-7.  At  every  age  period  the  "  single "  ratio  per  10,000 
of  population  greatly  exceeded  the  "married"  or  "widowed,"  and  was 
greater  than  the  other  two  combined ;  at  the  fifth  epoch,  approximated 
the  other  two  combined ;  at  the  sixth  and  seventh  epochs,  and  at  the  last  or 
eighth,  although  much  greater  than  either,  was  less  than  the  two  combined. 
Among  the  single,  represented  by  a  total  of  7820  between  the  ages  of  25 
and  44,  males  preponderated  considerably ;  from  45  to  54,  the  sexes  approxi- 

mated ;  and  from  55  onwards  males  again  bulked  more  largely. 
Among  the  married  insane,  between  the  ages  of  25  and  34,  women 

greatly  exceeded  men — the  ratio  being  100  :  158  ;  from  35  to  54  the  sexes 
approximated ;  and  from  55  onwards  males  vastly  preponderated — the  ratios 
being  for  the  two  periods  100  :  74  and  100  :  52. 

Among  the  widowed,  between  25  and  34,  the  ratio  at  this  age  is  practi- 
cally the  same  for  both  sexes ;  from  35  onwards  males  greatly  exceed  females 

by  from  3  to  4  per  10,000. 
Season. — The  relation  of  lunacy  to  temperature,  like  that  of  the  seasonal 

incidence  of  suicides,  illegitimacy,  and  the  commission  of  sexual  crimes, 
conveys  to  the  psychologist  something  more  than  a  mere  coincidence.  The 
connection  will  be  seen  by  reference  to  the  monthly  fluctuations  in  the  ad- 

mission rate  to  asylums  of  all  lunatics  other  than  congenital  cases,  and  of 
the  two  chief  types  of  mental  disorder,  viz.  mania  and  melancholia. 
Analysing  the  statistics  of  a  triad  average  of  17,613  admissions,  the 
monthly  mean  for  May,  June,  and  July  exceed  the  yearly  mean  by  10  per 
cent,  and  the  difference  between  May  the  highest  and  February  the  lowest 
is  as  much  as  29  per  cent.  Six  months  are  below  the  mean.  And  the  same 
holds  good  of  admissions  for  mania  and  melancholia,  being  influenced  by 
temperature,  heat  having  apparently  the  effect  of  exciting,  irritating,  and 
unsettling  the  nervous  system.  It  may  be  urged  that  the  low  admission 

rate  for  the  cold  months  may  in  a  measure  be  due  to  delay  in  steps  being- 
taken  for  certification  in  the  less  urgent  eases.  The  commission  of  crimes 
suggestive  of  sexual  and  mental  perversion  is  highest  in  warm  weather  and 
lowest  in  cold.  There  are  indications  likewise  that  a  connection  between 
illegitimacy,  and  much  of  it  is  identified  with  mental  enfeeblement  or  an 
abnormal  mental  state,  and  season  has  been  established,  the  months  with  the 
highest  rate  of  illegitimate  births,  viz.  those  of  January,  February,  March, 
and  April,  implying  an  increase  of  such  conceptions  in  April,  May,  June,  and 
July.  Von  Oettingen,  in  his  work  Moralstatistik,  says  there  was  no  such 
increase  of  legitimate  births  in  the  months  referred  to.  The  writer  in  his 
experience  has  come  across  families  in  which  a  vein  of  inveterate  illegitimacy 
ran  through  them,  the  females  in  the  different  generations  being  decidedly 
weak-minded  rather  than  loose  or  immoral. 

Occupation.  —  Taking  the  fifty  different  occupations  tabulated  in  the 
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English  returns  for  the  quinquenniad  1894-98  contributing  their  quota  to 

lunacy,  at  the  top  of  the  list  are  "  hucksters,  costers,  hawkers,  etc.,"  with  a 
ratio  of  28  per  10,000  of  their  class,  and  next  to  them,  curiously  enough, 
civil  servants  and  medical  men,  with  a  ratio  of  17  per  10,000.  At  the 
other  end  of  the  scale,  in  agreement  with  popular  belief,  are  to  be  found 

farmers,  shepherds,  gamekeepers,  with  a  ratio  of  4-9 ;  miners  and  persons 
engaged  in  heavier  kinds  of  manual  labour,  5'1 ;  mill  and  factory  workers 
of  both  sexes,  4-6  ;  laundry  keepers  and  washerwomen,  2-9.  Dividing  the 
fifty  occupations,  guided  by  ratios  per  10,000,  into  six,  in  the  first,  with  a 

ratio  ranging  from  15'6  to  28,  in  addition  to  those  already  mentioned,  are 
commercial  travellers;  in  the  second,  with  a  ratio  range  of  12  to  14,  are 
sweeps,  seamen,  chemists,  lawyers,  and  musicians  (the  living  population  of 

each  is  small);  in  the  third,  ratio  range  being  10  to  ll-3,  are  drapers, 
innkeepers,  hotel  servants,  hairdressers,  clergymen,  domestic  servants, 
soldiers,  tailors,  subordinate  bank  and  insurance  employees,  accountants, 

and  commercial  clerks ;  in  the  fourth,  with  a  ratio  of  8  to  9-7,  actors, 
carpenters,  shoemakers,  milliners,  printers,  bookbinders,  dissenting  clergy- 

men, canal  and  bargemen,  police,  etc. ;  in  the  fifth  ratio,  of  6  to  7'9,  teachers, 
butchers,  tradespeople  as  a  whole  of  both  sexes,  handicraftsmen  generally, 

carmen,  carters,  etc. ;  in  the  sixth  ratio,  2"9  to  5  per  10,000,  mill  and 
factory  workers,  miners,  farmers,  shepherds,  railway,  telegraph,  and  tele- 

phone servants,  etc.  Comparing  the  two  quinquenniads  there  have  been 
increases  in  the  latter  in  excess  of  the  population  among  the  following 
occupations :  civil  servants,  27  per  cent ;  hucksters,  etc.,  25  per  cent ;  com- 

mercial travellers,  22  per  cent;  innkeepers  of  both  sexes,  15  and  21  per 
cent ;  hotel  servants  of  both  sexes,  28  and  15  per  cent ;  printers  and  book- 

binders, 15  and  13  per  cent ;  shoemakers,  12  per  cent;  medical  men,  carmen, 
and  carters,  10  per  cent;  butchers  and  tradespeople  generally,  14  per  cent; 
railway,  telegraph,  police,  and  domestic  servants,  9  per  cent.  On  the 
other  hand,  there  has  been  a  diminution  in  liability  to  insanity  among 
the  following  occupations,  amounting  to,  in  the  case  of  laundry-keepers 
and  washerwoman,  15  per  cent ;  bank  and  insurance  subordinates,  farmers, 
etc.,  8  per  cent.  Among  carpenters,  fishermen,  merchants,  handicraftsmen, 
the  rise  does  not  exceed  that  warranted  by  population.  In  most  of  the 
other  occupations,  including  agricultural  labourers,  shepherds,  gamekeepers, 
teachers,  tailors,  etc.,  the  percentage  has  remained  stationary  and  not  reached 
what  might  have  been  expected.  A  table  such  as  this  compiled  with  care 
could  not  fail  to  be  of  service  in  showing  approximately  in  what  callings 
insanity  was  increasing. 

Forms  of  Mental  Disorder. — These  are  referred  to  in  order  to  show  the 
numbers  suffering  from  each  of  the  three  or  four  principal  types  of  mental 
disease,  how  the  sexes  are  relatively  affected,  and  in  which  types  there  is  a 
falling  off  or  an  increase.  Such  an  analysis  of  statistics  referable  to  81,670 
cases  may  be  of  some  help  in  an  attempt  to  explain  the  growth  of  lunacy. 

In  England,  among  the  pauper  insane,  mania  accounts  for  47 "8  per  cent,  the 
sex  ratio  being  100 :  102 ;  melancholia,  28'5  per  cent,  the  sex  ratio  being 
100  :  148  ;  and  general  paralysis  of  the  insane,  7'6  per  cent.  Both  sexes 
seem  equally  liable  to  mania,  females  more  to  melancholia.  The  sex  ratio 
for  all  is  100 :  105.  Comparing  the  quinquenniad  1894-98  with  its 
immediate  predecessor,  mania  has  decreased  by  1*8  per  cent ;  general 
paralysis  by  1  per  cent ;  while  melancholia  has  increased  by  2*2  ;  and  senile 
dementia  by  "5  per  cent.  Considering  the  large  number  of  senile  dements, 
this  increase  is  of  some  moment.  General  paralysis  among  males  between 

35  and  44  years  of  age  reaches  24-7  per  cent  of  all  admissions  between  these 
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ages,  and  18  "9  per  cent  between  45  and  54  years  of  age.  On  the  other  hand, 
of  the  admission  for  general  paralysis  alone,  25  per  cent  was  between  45 
and  54  years,  45  per  cent  between  35  and  44  years  of  age  (the  most  liable 
period),  and  21  per  cent  between  25  and  34  years. 

In  Scotland,  from  an  analysis  of  9000  admissions  to  large  asylums, 
mania  falls  to  be  credited  with  43  per  cent,  and   melancholia  with  30 
per  cent.     The  sex  ratio  for  all  was  100  :  100,  but  for  mania  100  :  108, 
melancholia  100  :  124,  and  dementia  100  :  100.    There  were  great  differences 
in  evidence  both  in  the  percentages  of  the  forms  of  mental  disorder  and  the 
sex  ratios  of  the  admissions  to  the  different  asylums,  mania  and  melan- 

cholia being  expressed  in  one  asylum  by  58  and  37  per  cent  respectively,  in 
another  33  and  41  per  cent :  sex  ratios  for  mania  in  one  asylum  100  :  70,  in 
another  100  :  150  ;  and  for  melancholia  in  one  100  :  218,  in  another  100  :  100. 

Moral  and  Physical  Causes. — In  the  English  returns  there  appears  a  table 
assigning  the  causes  of  lunacy  in  the  case  of  80,000  admitted  to  asylums  during 
1894-98.     In  the  construction  of  such  a  return  considerable  latitude  has  to 
be  allowed  as  to  accuracy.    Among  private  patients  the  percentages  allocated 

to  the  principal  causes  were — (1)  intemperance  (m.  20-8,  f.  9*2) ;  (2)  hereditary 
influence  (m.  19*9,  f.  27'1)  ;  (3)  domestic  trouble  and  adverse  circumstances 
(m.  12-8,  f.  14-7);  (4)  mental  anxiety  and  worry  (m.  14*5,  f.  11-1);    (5) 
sexual  excess  and  venereal  diseases    (m.   1T7,  f.   1*7) ;    (6)  other  bodily 
diseases  (m.  9*1,  f.  11-2) ;  (7)  old  age  (m.  3*9,  f.  4*5) ;  and  (8)  parturition, 
puerperal,  menopause,  etc.,  16-3.     Among  pauper  patients  the  percentages  for 
males  and  females  respectively  may  be  expressed  as  follows :  intemperance, 

22-4  and  9*4 ;  hereditary  influence,  20  and  25-3  ;  other  bodily  diseases,  14-2 
and  12-7;  domestic  troubles  and  adverse  circumstances,  10-8  and  126;  old 
age,  6"7  and  8*1 ;    sexual  excess  and  venereal  diseases,  4-7  and  1*2 ;   and 
parturition,  etc.,  12-9.     Among  private  patients  hereditary  influence,  in- 

temperance, love  affairs  including  seduction,  and  religious  excitement,  are 
much  more  disastrous  to  females  than  males,  while  the  reverse  is  the  case 
as  to  sex  in  the  matter  of  intemperance,  sexual  excess,  and  venereal  disease. 
Comparing  the  effect  of  these  causes  upon  the  two  classes,  it  would  appear 
that  domestic  trouble,  mental  anxiety,  love  affairs,  sexual  excess  and  venereal 
disease  weigh  much  more  heavily  on  the  private  class,  while  the  reverse 
holds  good  as  to  the  influence  of  old  age,  bodily  disorders,  and  privation, 
which  leave  their  mark  on  the  pauper  class.    Love  affairs,  including  seduction , 
tell  more  disastrously  on  the  well- to  do  class.     Intemperance  and  hereditary 
influence   is   equally  injurious  in   both   classes.      Again,  comparing   this 
quinquenniad  with  its  immediate  predecessor,  there  is  among  the  private 
class  an  appreciable  increase  in  the  percentage  of  those  whose  insanity  is 
attributed  to  domestic  trouble,  mental  anxiety,  intemperance,  sexual  excess 
and  venereal  disease,  old  age,  and  bodily  disorders.     Among  the  lunatic  poor, 
intemperance,   old   age,  sexual   and   venereal   disease  exhibit  an  upward 
tendency ;  while  domestic  trouble  and  adverse  circumstances  show  a  slight 
decrease,  for  which  a  possible  and  partial  explanation  may  be  found  in  the 
better  distribution  of  wealth  and,  as  a  result,  better  conditions  of  living.    A 
careful -consideration  of  the  main  causes  producing  insanity  is  of  value  when 
the  question  of  the  growth  of  lunacy  in  the  country  as  a  whole  or  in  a  large 
area  is  being  investigated. 

Is  Lunacy  increasing  ? — The  answering  of  this  question  involves  the 
putting  of  several  others,  one  of  which  is — If  there  be  an  increase,  is  it  in 
excess  of  that  warranted  by  the  growth  of  population  ?  Another  which 
suggests  itself  is — Does  this  increase  betoken  a  greater  liability  to  insanity  in 
the  community  now  than  formerly,  or  can  it  be  explained  on  other  grounds, 
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such  as  certification  in  recent  years  overtaking  those  excluded  in  former 
years  when  ideas  and  conceptions,  not  only  of  the  medical  practitioner,  but  of 
the  public,  as  to  what  constituted  lunacy  were  more  restricted  ?  If  that  be 
the  explanation,  as  well  as  that  other  urged,  viz.  a  greater  readiness  in  all 
classes  of  society  to  hand  over  to  the  care  of  others  the  mentally  broken- 
down  in  their  immediate  circle,  and  thereby  to  place  them  on  official 
registers,  it  would  mean  not  only  a  wider  portal,  but  a  declinature  on  the 
part  of  the  affluent  and  well-to-do,  in  obedience  to  conditions  in  not  a  few 
instances  readily  understood  and  appreciated,  to  care  for  the  insane  in  family, 
and  on  the  part  of  the  vast  majority  not  in  the  category  referred  to,  to  seek 
and  accept  public  relief  in  whole  or  in  part.  How  far  this  is  a  possible  and 
probable  explanation  remains  to  be  seen.  A  number  of  other  questions, 
subsidiary  in  their  nature,  arise  in  connection  with  the  main  one  stated. 
If  there  be  an  increase,  in  which  sex,  in  what  occupations,  at  what  age 

periods,  and  in  what  form  or  forms  of  mental  disorders'  does  it  manifest 
itself?  So  far  the  answers  have  been  given  under  these  headings.  But  to 
answer  these  questions  more  fully  necessitates  a  consideration  of  economic 
causes  and  others,  such  as  adverse  circumstances,  worry  and  stress,  intem- 

perance, syphilis,  influenza,  bodily  disease,  old  age,  and  the  toxines  of 
metabolism  and  diseases  which  chiefly  influence  its  production. 

Investigators  who  have  looked  into  the  matter  with  care  fully  realise 
how  the  problem  is  beset  with  difficulties.  Seven  years  ago  the  public 
alarm  at  the  increase  revealed  year  after  year  was  such  that  special  reports 
prepared  by  the  lunacy  executives  of  the  three  countries  were  prepared  and 
submitted  to  Parliament,  all  in  agreement  that  there  was  no  cause  for 
uneasiness,  and  that  while  there  was  no  greater  liability  to  insanity  in  the 
community,  there  was  a  statistical  increase  in  excess  of  what  the  population 
justified,  which  could  be  explained  by  the  process  of  accumulation  as 
opposed  to  any  real  increase  in  the  admissions  to  the  registers  of  fresh  and 
occurring  cases  of  insanity,  by  economic  conditions,  by  the  effect  of  grants- 
in-aid,  and  by  asylum  attractions.  Such  reports  furnished  by  officials  in 
the  best  position  to  know,  in  possession  of  the  fullest  knowledge  available, 
and  representing  the  continuity  of  lunacy  administration  went  far,  and 
justly  so,  to  reassure  the  public  mind.  But  the  increases  in  excess  of 
population  went  on,  and  in  spite  of  the  official  imprimatur  in  annual  reports 
to  the  Lord  Chancellors  and  to  the  Secretary  for  Scotland,  to  the  effect 
that  there  was  no  real  increase  of  insanity,  there  were  controversialists  of 
eminence  who  disputed  this,  and  put  forward  all  kinds  of  statistics,  theories, 
general  impressions,  and  speculations  in  support  of  their  contention,  notably 
that  suicides  and  nervous  diseases  were  likewise  increasing.  If  the  latter  con- 

tention could  be  established  these  observers  would  hold  a  position  of  vantage. 
With  regard  to  the  alleged  increase  in  nervous  diseases  there  are  no  figures 

to  prove  this.1  But  there  is  a  presumption  in  favour  of  this  view,  and  that 
it  is  caused  by  increasing  competition  and  a  greater  struggle  not  only  for 

existence,  but  by  the  ambitions  for  the  acquisition  of  wealth  and  what  i*t 
brings.  There  is  reason  for  thinking,  however,  that  many  of  the  functional 
insanities,  such  as  hypochondria,  hysteria,  neurasthenia,  mild  melancholia,  in 
predisposed  persons  are  determined  by  toxic  agents  from  without  and  from 
within,  the  toxines  of  various  infective  and  non-infective  diseases,  such  as 
malaria,  influenza,  syphilis,  rheumatism,  and  the  toxines  created  by  disorders 

1  The  insanities  of  alcohol  and  of  general  paralysis  of  the  insane  are  increasing  both  in 
England  and  Scotland.  The  consumption  of  nervine  specifics  and  hypnotics  has  enormously 

increased  in  recent  years,  and  the  present  large  number  of  "  homes  for  exhausted  nerves"  is ominous. 
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of  metabolism,  toxines  absorbed  from  the  gastro-intestinal  canal  (auto- 
intoxication and  auto-infection),  which  formerly  were  considered  nervous 

diseases  and  nothing  more,  now  rank  as  cases  of  lunacy.  But  if  deaths 
from  all  nervous  diseases  in  Scotland  in  the  last  two  decenniads  be  a  test  of 

any  value,  the  contenders  that  insanity  is  going  up  by  leaps  and  bounds 
will  not  find  much  comfort.  Taking  the  average  deaths  in  Scotland  for  all 
nervous  diseases  for  the  past  two  decenniads  the  increase  between  the  first 
and  second  for  all  Scotland,  mostly  among  females,  was  61  per  cent ;  for 

the  principal  towns,  5-3  per  cent;  for  the  large  towns,  with  11  per  cent  of 
the  population,  19  per  cent ;  and  for  the  insular  rural  districts,  with  3*1  per 
cent  of  the  population  and  1*7  per  cent  of  all  deaths  from  diseases  of  the 
nervous  system.,  20  per  cent.  In  the  small  towns  and  mainland  rural 

districts  there  has  been  no  increase  whatever  in  the  deaths.  Assuming 
the  population  increment  to  be  10  per  cent,  there  is  nothing  in  those 
figures  to  support  the  views  of  the  alarmist,  rather  the  reverse. 

As  to  suicides,  it  is  difficult  to  write  with  any  degree  of  satisfaction  in 
regard  to  those  in  Scotland,  where  there  are  no  public  inquests  as  in  England, 
the  figures  being  vitiated  by  the  fact  that  many  genuine  cases  of  suicide  in 
the  populous  centres  from  drowning,  poisoning,  and  even  violence  are  put 
down  to  accidents. 

A  fairly  reliable  record  of  lunacy  is  that  given  in  the  census  returns,  and  those 
of  the  present  year  are  awaited  with  considerable  interest.  But  in  dependence 
upon  the  returns  for  1881  and  1891,  it  can  be  said  that  in  England  and  Scotland 
there  was  no  increase  to  speak  of  beyond  that  justified  by  population.  In  Ireland, 
on  the  other  hand,  there  was  in  a  declining  population  a  rise  of  15  per  cent,  which 
under  normal  conditions  would  reach  26  per  cent.  The  fact  that  by  the  census 
return  of  1891  Ireland  had  a  ratio  per  10,000  of  45,  against  one  for  England  of  33, 
and  Scotland  of  35,  would  indicate  that  insanity  is  much  more  prevalent  in  Ireland 
than  in  the  other  two  countries,  making  every  allowance  that  in  Ireland,  with  few 
centres  of  population,  the  enumerators  were  in  a  better  position  to  know  persons 
of  unsound  mind  other  than  registered  cases.  These  figures  do  not,  except  in 
the  case  of  Ireland,  afford  any  assistance  to  the  believers  in  the  nation  being 
undermined  by  insanity  and  imbecility.  The  figures  for  the  three  countries  at 
once  suggest  the  relative  economic  conditions  prevailing.  It  will  be  found  that  in 
England  in  ten  years  there  has  been  an  increase  of  lunatics  of  all  classes  of  22 '8 
per  cent — that  is  to  say,  assuming  the  population  increment  to  be  11  per  cent, 
there  is  an  increase  between  1891  and  1900  of  11  "8  per  cent,  or  an  excess  of  l'l  per 
cent  per  annum.  Between  these  years  among  private  patients  the  increase  has 

been  7"4  per  cent ;  among  pauper  patients  the  increase  has  been  24"5.  Of  admissions 
of  all  kinds,  not  including  transfers  and  readmissions,  the  increase  between  1890 

and  1899  has  been  18"7  per  cent,  a  balance  in  excess  of  that  warranted  by  population 
of  7*7  per  cent  or  '77  per  annum.  It  is  this  "77  per  cent  increase  which  has  got  to 
be  accepted  or  explained  in  some  way.  The  proportion  (per  cent)  of  recoveries  to 

admissions  has  fallen  in  the  last  three  quinquenniads  from  40'1,  39'2,  to  38'7,  and 
deaths  (per  cent)  to  daily  average  resident  from  9'59,  9'86,  to  9'50.  The  deaths  in 
Scotland  (per  cent)  fell  from  7"1,  7'8,  to  7*5,  and  recoveries  13,  13'4,  to  12-9.  Taking 
for  the  past  two  decenniads  the  average  number  of  all  classes  registered  for  the  first 
time,  the  increase  is  one  of  24  per  cent,  or  making  allowance  for  the  population 

increment,  1*4  per  cent  per  annum,  private  patients  being  credited  with  "9  per 
cent,  and  pauper  with  1*5  per  cent  per  annum. 

From  the  last  report  of  the  General  Board  of  Lunacy  for  Scotland  it  would 
appear  that  between  the  last  two  quinquenniads  private  and  pauper  patients  in 
residence Tn  institutions  and  in  private  dwellings  have  increased.  All  parts  of  the 
country  do  not  contribute  alike  to  the  increase  of  pauper  lunacy — the  Highland, 
insular,  and  eastern  areas  contributing  in  proportion  to  population  more  than 
double  the  central  and  southern.  Not  quite  the  same  results  are  reached  when 
the  admission  rate  to  institutions  is  examined.  That  rate  in  the  case  of  private 
patients  shows  no  increase  beyond  that  justified  by  population,  and  from  that  it 
is  deduced  that  the  increased  proportion  in  residence  is  due  to  a  process  of  accumu- 

lation similar  to  what  has  taken  place  in  the  case  of  pauper  patients.  And  there 
can  be  little  doubt  that  by  the  better  distribution  of  wealth  the  class  from  which 
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private  patients  are  drawn  is  an  increasing  one  and  cannot  be  less  than  10  per  cent 
of  the  population.  This  is  so  far  satisfactory  and  assuring  as  regards  private 
patients.  With  regard  to  the  admissions  to  institutions  of  pauper  patients  there 
has  been  an  increase  per  100,000  of  population  of  9'5  per  cent,  an  increase  implying 
that  on  an  average  in  every  year  of  the  later  quinquenniad  168  more  patients  were 
placed  in  institutions  than  in  the  earlier.  The  absence  of  an  increased  admission 
rate  of  private  patients  to  asylums  in  Scotland  during  the  past  twenty  years  is 
also  the  experience  of  England. 

During  the  past  ten  years  the  average  annual  number  of  cases  never  previously 
registered  was  2382 ;  the  average  annual  number  on  the  Register  13,483,  the 
former  figure  exceeding  that  warranted  by  growth  of  population  by  44  annually, 
the  latter  by  215.  The  former  figure  suggests  the  ease  with  which  so  small  a 
number  can  be  accounted  for  annually  under  the  newer  conceptions  of  lunacy,  the 
latter  figure  at  once  suggests  accumulation. 

A  full  and  fair  consideration  of  the  data  available  warrants  the  con- 
clusion that  the  liability  to  insanity  is  not  greater  in  the  community  now 

than  formerly,  and  justifies  the  belief  that  the  statistical  increases  in  England 
and  Scotland  in  excess  of  population  may  be  satisfactorily  explained  on  the 
following  four  grounds :  first,  such  an  elasticity  in  certification  in  response 
to  the  newer  conceptions  of  what  constitutes  unsoundness  of  mind  as  to 
admit  to  the  official  registers  cases  of  slight  mental  warp,  of  degeneracy,  and 
of  functional  insanity ;  second,  the  introduction  of  larger  numbers  of  cases 
of  senility  to  institutional  and  private-dwelling  care ;  third,  an  increasing 
readiness  on  the  part  of  the  affluent  and  well-to-do,  influenced  by  social 
considerations,  to  hand  over  their  insane  to  the  care  of  others,  and  thereby 
to  the  official  list ;  and  fourth,  less  hesitancy  on  the  part  of  the  90  per  cent 
of  the  community  who  claim  not  to  be  and  who  are  not  really  in  a  position, 
no  matter  what  the  degree  of  mental  obliquity  may  be,  to  maintain  their 
insane  without  public  relief  in  some  shape,  to  demand  or  accept  it,  and 
thereby  not  only  to  divide  moral  and  legal  responsibilities  with  the  authorities, 
but  to  augment  the  roll  of  lunacy. 

Lunacy  Laws — Functions  of  Medical  Practitioners 

Duties  of  Medical  Men. — To  say  that  the  duties  of  the  general  practi- 
tioner in  relation  to  mental  disease  are  of  a  highly  responsible  nature  is  to 

utter  a  truism.  Perhaps  of  all  who  are  called  upon  to  do  with  the  insane, 
or  to  take  part  in  the  proceedings  which  lead  to  deprivation  of  liberty,  or 

the  control  of  one's  affairs,  or  both,  the  role  of  the  medical  man  is  the  most 
important.  Without  the  one  or  two  medical  certificates,  as  the  nature  of 
the  case  requires,  the  legal  machinery  to  interfere  either  with  liberty  or  with 
the  management  of  affairs  cannot  be  set  in  motion  except  by  the  criminal 
authorities  for  crime  or  minatory  conduct,  and  under  urgency  or  extra- 

judicial orders,  which  are  only  available  for  a  few  days,  and  must  lapse 
unless  a  judicial  order  is  obtained.  Eecognising  this  responsibility,  the 
medical  schools  in  recent  years  have  made  provision  for  a  training  in  mental 
disease,  which  fits  the  practitioner  better  for  such  work.  Not  less  important 
is  it  that  he  should  be  in  possession  of  a  knowledge  of  the  statutes  in  so 
far  as  they  concern  himself  and  the  individual  considered  insane.  There  is 
scarcely  a  medical  man  who  is  not  called  upon  every  year  to  examine  and 
certify  persons  insane  or  alleged  to  be  so.  Perhaps  60,000  such  certificates 
are  called  for  annually,  and  if  to  these  be  added  mental  reports  required 
in  civil  and  criminal  cases  the  total  will  not  fall  short  of  200,000.  On 
an  average  each  medical  practitioner  signs  two  or  three  certificates  a 
year — some,  of  course,  more;  and,  moreover,  there  is  a  large  proportion 
of  the  medical  profession  who  have  entrusted  to  them  the  care  of  the 
uncertified  as  well  as  certified  insane  of  every  class — private,  chancery, 
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curatory,  and  pauper — living  in  family  or  in  sanctioned  private  dwellings. 
Provided,  in  the  matter  of  certification,  the  medical  man  does  his  part- — 
always  a  disinterested  one — in  all  good  faith,  and  with  reasonable  care, 
no  action  at  law  with  the  least  prospect  of  success  will  be  against  him. 
The  exercise  of  reasonable  care  will  be  fully  appreciated  when  it  is  under- 

stood that  the  lunatic,  except  in  criminal  and  quasi-crimiual  cases,  and  in 
chancery  or  curatory  cases — and  these  are  few,  perhaps  not  1  per  cent  of  all 
lunacy — is  neither  personally  present  in  court  nor  represented  by  an  agent. 
It  is  not  a  matter  of  surprise  that  among  the  thousands  certified  every  year 
there  are  one  or  two  of  the  litigious  type  in  whose  power  it  is  to  put  medical 
men  to  worry,  annoyance,  and  expense  when  there  is  no  possible  chance  of 
success.  Further,  it  is  within  the  rights  of  every  lunatic,  recovered  or 
otherwise,  to  demand  from  the  central  lunacy  authority  copies  of  the  docu- 

ments upon  which  legal  deprivation  of  liberty  and  of  the  management  of 
affairs  followed.  In  how  large  a  measure  the  question  of  responsibility  in 
criminal  cases,  of  testamentary  capacity  in  civil  cases,  of  the  liberty  of  the 
individual  in  relation  to  others  and  to  his  property,  of  the  treatment  to  be 
followed  and  in  what  place,  in  the  variety  of  cases  submitted  to  his  judg- 

ment and  committed  to  his  care  outwith  institutions,  rests  with  him,  is  well 
understood,  and  need  not,  if  space  allowed,  be  dilated  upon.  No  less  im- 

portant is  that  duty,  solely  his,  of  determining  whether  the  individual  has 
been  restored  to  sanity,  and  thereby  to  the  rights  of  citizenship. 

In  regard  to  the  legal  formalities  and  the  procedure  incidental  to  lunacy, 
great  diversity  of  practice  prevails  in  England,  Scotland,  and  Ireland.  That 
being  so,  the  better  course  to  follow  will  be  to  point  out,  first,  his  duties  in 
relation  to  the  certification  of  the  insane  of  all  classes,  no  matter  in  which 
country  residing ;  and,  second,  his  duties  as  medical  attendant  of  those  who 
are  not  residing  in  institutions.  These  are  the  same  in  the  three  countries. 
Whether  the  nature  of  the  case  requires  one  or  two  certificates,  with  a  set- 

ting out  of  the  facts,  observed  by  himself  and  communicated  by  others,  or 
bears  on  the  face  of  them  simply  the  opinion  or  conclusion  arrived  at,  or 
something  in  the  nature  of  a  report  on  soul  and  conscience  of  unsoundness 

of  mind  or  incapacity  to  manage  one's  affairs  without  presentation  of  the 
data  which  lead  to  this  opinion,  equal  care  should  be  observed  in  taking, 
and  recording  at  the  time  if  that  course  be  advisable,  dependent  upon  the 
kind  of  case,  or  as  soon  as  possible  thereafter,  full  notes  to  be  used  in  the 
construction  of  the  certificate  or  report,  or  for  reference  afterwards. 

When  a  medical  man  is  requested  to  examine  a  supposed  lunatic  by  a 
court  of  justice,  by  a  lunacy  authority,  by  relations,  by  a  parish  official,  by 
the  police  or  public  prosecutor,  or  by  a  solicitor  in  civil  or  criminal  cases, 
he  should  observe  the  same  methods.  Tact,  patience,  and  delicate  handling 
are  necessary  to  get  at  the  mental  state  of  some ;  others  again,  in  fact  the 
great  majority,  will  reveal  their  lunacy  without  much  waiting,  and  will  not 
even  demand  to  know,  as  the  paranoiac  invariably  does,  who  is  his  examiner. 
Should  the  lunatic  request  to  know  who  his  visitor  is,  especially  when 
removal  to  an  asylum  is  contemplated,  there  should  be  no  hesitation  in 
satisfying  him.  The  object  of  the  interview  with  the  patient  and  with 
those  around  him  is  to  find  out  the  existence  of  delusions,  hallucinations, 
illusions,  suicidal  or  homicidal  tendencies,  and  other  evidences  of  the  insane 
state.  His  demeanour,  expression,  speech,  and  conduct  during  the  interview 
should  be  observed,  as  well  as  the  temperature,  when  advisable ;  the  pulse, 
the  state  of  the  pupils,  tongue,  and  hands,  especially  for  tremors,  etc. 
The  physical  condition  should  also  be  ascertained.  He  may  be  induced  to 
write,  or   allowed  if  he  suggests  it.      Feeling  quite    satisfied  as  to  the 
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propriety  of  certification,  there  at  once  arises  the  question  of  destination. 
Is  it  to  be  his  own  home,  the  home  of  another — it  may  be  a  stranger — 
or  the  institution  ?  The  latter  is  unquestionably  the  right  and  safe 
place  for  the  homicidal  and  refractory,  and  for  the  suicidal  except  in  the 
very  few  cases  where  the  means  of  the  patient  or  family  admit  of  adequate 
medical  supervision,  and  of  nursing  by  day  and  night.  No  patients,  private 
or  pauper,  should  be  sent  to  an  asylum  who  can  be  equally,  if  not  better, 
cared  for  in  a  private  dwelling  in  which  the  minimum  of  restriction  is  placed 
upon  his  liberty.  Too  great  care  cannot  be  bestowed  upon  the  filling-up  of 
the  certificates,  and  before  doing  so  the  marginal  and  foot  notes  should  be  read. 
The  mere  fact  that  the  certificate  has  been  carefully  and  accurately  filled  up 
will  indicate  to  the  judicial  authority,  who  seldom  or  never  sees  the  patient, 
the  necessity  to  grant  a  warrant  or  order  for  committal.  The  usual  certifi- 

cate requires  the  certifier,  after  having,  separately  from  any  other  medical 
man,  visited  the  patient,  to  state,  first,  facts  indicating  insanity  observed  by 
himself ;  and,  second,  facts  indicative  of  insanity  communicated  by  others 
before  or  after  he  has  seen  the  patient.  It  is  a  safe  course  often  to  give  the 
ipsissima  verba  of  the  lunatic,  supplementing  them  by  saying  whether  they 
amount  to  a  delusion,  hallucination,  or  illusion.  It  is  of  importance  to 
describe  correctly  the  name  and  designation  of  the  patient,  and  likewise  the 
names  and  designations  of  those  who  volunteer  information  regarding  the 
supposed  lunatic,  whether  relations  or  not. 

A  word  of  advice  and  caution  is  necessary  in  regard  to  certificates  bearing 
upon  testamentary  capacity  and  sanity.  A  lunatic  may  make  a  valid  will ; 
but  unless  certification  of  testamentary  capacity  has  been  got  at  the  time  the 
will  or  codicil  was  signed,  the  presumption  in  law  is  that  the  will  is  invalid. 
In  any  case  wills  made  under  such  circumstances  are,  as  a  rule,  either  con- 

tested or  compromised.  The  examination  of  a  would-be  testator  should  if 
possible  be  conducted  alone,  or,  if  that  be  not  possible,  in  the  presence  of  a 
disinterested  party.  Eegard  should  be  had  to  his  physical  condition,  the 
degree  of  memory  and  judgment  present,  his  conversation  in  regard  to  his 
own  affairs,  to  his  family  and  relations,  to  things  in  which  he  is  specially 

interested,  as  well  as  to  topics  of  general  interest.  In  aphasics,1  hemiplegics, 
mild  cases  of  senile  dementia,  as  well  as  other  forms  of  mental  enfeeble- 
ment,  in  which  there  are  grounds  for  believing  in  the  existence  of  a  willing 
or  disposing  mind,  it  is  not  only  advisable  to  do  what  has  been  already 
suggested,  but  to  test  whether  the  document  is  his  own,  and  has  not  been 
suggested  by  others,  and  to  put  the  contrary  or  a  different  proposition,  as 
well  as  something  quite  unusual  in  regard  to  individuals  or  institutions 
or  schemes  to  be  benefited  under  the  will.  The  certificate  should  be  on  soul 

and  conscience,  and  accurate  as  to  time,  name,  and  designation  of  testator. 
The  questions  and  answers,  if  advisable,  should  be  noted  at  the  time ;  and, 
if  a  second  visit  be  necessary,  to  repeat  these,  as  well  as  any  others  which 
in  the  interval  may  strike  the  examiner  as  essential. 

A  person  of  means  may  be  unable  to  make  a  just  will  if  he  be  in  the 
false  belief  that  he  is  destitute  or  nearly  so,  or  that  his  relatives  have 
turned  against  him.  Delusions  do  not  bar  testamentary  capacity,  unless 
they  have  some  direct  bearing  on  the  property,  or  on  the  relations  of  the 
testator  to  relatives  and  friends,  and  are  of  course  groundless.  What  the 
sufficient  mental  capacity  necessary  to  make  a  valid  will  may  be  can  never 
be  definitely  expressed,  but  if  a  will  be  in  itself  fairly  reasonable,  or  con- 

sistent with  expressed  intentions  while  possessed  of  a  disposing  mind,  it  will 
be  difficult  to  get  a  jury  to  upset  it. 

1  Aphasia,  Sir  F.  Bateman  and  W.  Elder. 
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A  certificate  of  sanity  to  remove  disabilities  incurred  requires  the  same 
care  and  consideration  as  that  of  insanity.  It  means  for  the  insane,  other 
than  congenital  cases,  a  second  charter  of  liberty,  and  all  that  that  implies 
in  regard  to  himself,  his  family,  his  affairs,  and  to  society. 

Certification,  Visitation,  etc. — In  regard  to  certification *  the  policy 
of  the  statutes  seems  to  be  that  the  certificate  accompanying  a  reception  order 

shall  not  be  signed  by  persons,^rs^,  interested  in  or  connected  with  the  sup- 
posed lunatic,  and,  second,  interested  in  or  connected  with  the  institution  or 

private  dwelling  in  which  he  is  to  be  detained.  And  thus  it  is  a  medical 
certificate  accompanying  an  urgency  order  or  a  petition  for  a  reception  order 
must  be  signed  by  a  medical  practitioner  other  than  the  petitioner  or  person 

signing  an  urgency  order,  or  than  husband  or  wife,  father  or  father-in-law, 
mother  or  mother-in-law,  son  or  son-in-law,  daughter  or  daughter-in-law, 
sister  or  sister-in-law,  partner  or  assistant  of  such  petitioner  or  person. 

It  is  also  forbidden  that  either  of  the  persons  signing  the  medical 
certificate  in  support  of  a  petition  for  a  reception  order  shall  stand  in 
certain  specified  relationships  to  the  supposed  lunatic,  and  they  must  be 
independent  and  unconnected  with  each  other,  and  with  the  person  taking 
charge  of  the  patient. 

Chancery  Lunatics  in  England. — In  regard  to  chancery  patients,  of  whom  in 
1899  there  were  880  in  institutions  and  in  private  dwellings,  two  medical  affidavits 
have  to  be  sent  to  the  Lord  Chancellor  along  with  the  petition.  At  the  inquisi- 

tion, before  a  Master  in  Lunacy,  with  or  without  a  jury  as  the  patient  decides, 
the  mental  condition  is  fully  inquired  into,  and  he  appoints  a  committee  of  the 
person  as  well  as  a  committee  of  the  estate — very  frequently  one  committee  serving 
for  both  purposes;  and  the  committee  of  the  person  directs  the  guardian,  who  often 
is  a  medical  man,  to  receive  the  patient,  and  he  like  any  other  guardian  requires 

within  one  clear  day  from  day  of  the  patient's  reception  to  intimate  to  the  Com- 
missioners in  Lunacy  the  admission.  Advice  and  medical  attention  are  to  be 

provided  where  the  patient's  means  permit ;  arid  the  committee  of  the  person  must 
make  an  accurate  report  every  half-year  along  with  the  medical  attendant  as  to 
physical  and  mental  condition ;  and  over  the  committee  the  Chancery  Visitors 
have  control. 

The  patient  may  be  present  at  the  inquiry.  When  the  Commissioners  in  Lunacy 
report  to  the  Lord  Chancellor  that  neither  the  property  nor  income  of  a  patient  is 
duly  protected  or  properly  applied,  such  report  is  tantamount  to  an  application 
for  an  inquisition,  which  in  every  case  is  made  to  the  Judge  in  Lunacy,  and  he 
decides  whether  the  examination  shall  take  place  in  open  court  or  in  private. 

Private  Patients  in  England.— In  regard  to  such  the  petition  is  considered  in 
private,  and  the  two  medical  certifiers  are  entitled  to  be  present,  but  they  are 
bound  to  keep  secret  all  matters  and  documents,  except  when  required  to  divulge 
the  same  by  lawful  authority.  The  order  for  the  reception  of  private  patients  is 
made  by  a  Justice  appointed  under  the  Lunacy  Act  of  1890,  a  Judge  of  County 
Court,  or  a  Stipendiary  Magistrate.  For  a  Reception  Order  two  medical  certifi- 

cates— one,  if  possible,  being  that  of  the  usual  medical  attendant— are  required  on 
separate  sheets,  whether  the  patient  be  sent  to  an  institution  or  to  single  care. 
Should  neither  certificate  be  signed  by  the  usual  medical  attendant  the  reason 
must  be  given.  Each  certifier  must  have  examined  the  patient  seven  clear  days 
before  presentation  of  petition.  For  an  Urgency  Order,  which  is  extra-judicial, 
only  one  medical  certificate  is  required,  no  matter  whether  sent  to  an  asylum  or 
to  single  care,  and  the  examination  must  be  made  not  more  than  two  days  before 
reception.  In  the  certificate  the  facts  are  set  forth,  and  in  the  statement  accom- 

panying Urgency  Order  which  is  part  of  the  certificate,  it  must  be  certified  that 
the  removal  was  necessary  in  the  interests  of  the  patient  and  of  the  public,  and 
that  the  state  of  bodily  health  admitted  of  removal  without  risk.  An  Urgency 
Order  remains  in  force  for  seven  days,  but  if  a  petition  for  a  Reception  Order  is 
pending  then  until  it  is  disposed  of.  A  medical  man,  like  any  other  guardian, 
receiving  a  patient  under  either  order  must  intimate  within  one  clear  day  from  the 

1  Forms  are  to  be  had  for  England  and  Wales  from  Messrs.  Shaw  and  Sons,  Fetter  Lane, 
London,  E.C.  ;  for  Scotland  from  Messrs.  T.  and  A.  Constable,  Edinburgh  ;  for  Ireland  from 
H.M.  Stationery  Office,  Dublin  (Dept.  forms),  and  the  Clerks  to  Asylum  Committees  for  others. 
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patient's  reception,  and  transmit  to  the  Commissioners  a  copy  of  the  order  and medical  certificate  or  certificates. 
Should  the  medical  attendant  of  a  single  patient  consider  the  personal  interview 

by  a  judicial  authority  to  which  he  is  entitled  to  be  prejudicial,  he  within  twenty- 
four  hours  after  reception  certifies  accordingly,  but  the  patient  must  receive  notice 
of  his  right  within  twenty -four  hours  of  reception.  The  exercise  of  the  right  must 
be  made  within  seven  days. 

In  regard  to  a  person  "  not  a  pauper  wandering  at  large  and  not  under  proper 
care  and  control,"  on  the  information  of  a  constable,  a  Justice  of  the  Peace 
specially  appointed  under  the  Lunacy  Act  of  1890  directs  and  orders  two  medical 
men  to  examine  him  separately. 

Single  patients  must  be  visited  by  the  medical  attendant  at  least  once  in  every 
two  weeks,  unless  fewer  visits  are  permitted  by  the  Commissioners.  In  the  house 
with  a  single  patient  a  register  of  mechanical  restraint  and  a  medical  journal 
must  be  kept,  in  the  latter  of  which  entries  have  to  be  made  as  to  mental  and 
physical  condition,  diet,  bedding,  employment,  exercise,  amusements,  visits  of 
friends,  and  seclusion.  These  entries  must  also  be  made  when  the  medical  man 
is  the  guardian.  The  visitation  of  the  patient  at  intervals  is  made  by  a  medical 
attendant  who  has  not  signed  either  of  the  certificates,  and  who  derives  no  profit 
from  the  charge  of  patient  directly  or  indirectly  through  his  partner  or  near 
relatives  (father,  son,  or  brother). 

When  leave  of  absence  from  the  house  in  which  he  resides  is  requested,  either  for 

the  benefit  of  patient's  health  or  on  trial,  the  request  sent  to  the  Commissioners 
or  Visitors  shall  be  accompanied  by  the  recommendation  of  the  medical  attendant. 

The  medical  attendant  of  single  private  patients  must  submit  a  statement  to 
be  transmitted  to  the  Commissioners  in  Lunacy  as  to  mental  and  physical  state 
after  two  clear  days,  and  before  the  expiration  of  seven  from  the  day  of  reception, 
and  also  a  report  at  the  end  of  a  calendar  month  as  to  mental  and  bodily  condi- 

tion, and  (in  terms  of  Act  1890,  sec.  38,  and  Act  of  1891,  sec.  7)  a  special  report, 
likewise,  before  the  expiry  of  the  reception  order  at  the  end  of  one  year,  in  regard 
to  bodily  and  mental  condition,  and  a  certificate  to  the  effect  that  he  is  still  of 
unsound  mind,  and  a  proper  person  to  be  detained  under  care  and  treatment. 
The  guardian  of  a  private  patient  must  send  notice  of  death,  discharge,  applica- 

tion for  transfer — the  transfer  to  be  accompanied  by  a  copy  of  reception  order 
and  the  two  medical  certificates,  and  likewise  within  two  clear  days'  notice  of 
removal,  escape  and  recapture,  or  transfer  from  the  private  to  the  pauper  class. 

Every  medical  man  who  takes  the  care  of  a  person  of  unsound  mind  must  apply 
to  the  Lunacy  Commissioners  for  a  copy  of  their  Rules  in  order  that  he  may  know 
their  requirements. 

Pauper  Lunatics,  etc.,  in  England. — Lunatics  who  do  come  within  the  category 
of  those  described  are  designated  and  dealt  with  as  follows— first,  lunatics  not 
under  proper  care  and  control  or  cruelly  treated  or  neglected  are  to  be  examined 
separately  by  two  medical  men,  and  the  order  for  reception  made  by  a  Justice 
appointed  under  the  Lunacy  Act  of  1890  ;  and  second,  pauper  lunatics  or  lunatics 
wandering  at  large,  the  reception  order  is  made  by  a  Justice  of  the  Peace,  who 
calls  to  his  assistance  one  medical  man.  Pauper  lunatics  may  be  detained  in  a 
workhouse  on  the  certificate  of  the  medical  officer  if  patients  are  suitable  and  the 
accommodation  adequate  ;  and  for  similar  reasons  patients  discharged  unrecovered 
from  institutions  may  be  received  and  detained  on  the  certificate  of  the  medical 
officer.  When  a  relieving  officer  applies  to  a  Justice  of  Peace  for  an  order  for  the 
detention  of  a  lunatic  in  a  workhouse  two  medical  certificates  are  required — one 
by  the  medical  officer  of  workhouse,  the  other  by  a  medical  practitioner.  A 
district  medical  officer  or  medical  officer  to  a  workhouse  may  intimate  to  a  re- 

lieving officer  his  knowledge  that  a  person  residing  in  the  district  is  a  lunatic,  and 
a  proper  person  to  be  sent  to  an  institution.  In  such  a  case  the  Justice  of  the' 
Peace  directs  a  medical  practitioner  to  examine.  It  is  required  also  that  medical 
officers  of  every  workhouse  and  of  every  district  of  a  union  send  to  the  clerk  of 
the  union,  quarterly,  a  list  of  lunatic  paupers  within  the  district  of  the  union  not 
in  institutions,  but  residing  in  workhouses  and  in  private  dwellings,  re  mental  and 
bodily  conditions,  the  accommodation  provided,  the  care,  and  if  mechanical 
restraint  has  been  resorted  to  and  by  what  means. 

Private  and  Pauper  Patients  in  Scotland.— For  the  admission  of  private  or 
pauper  patients  into  an  asylum  two  medical  certificates  are  required,  and  the 
warrant  of  committal  is  only  granted  by  the  Sheriff.  When  it  is  proposed  to  send 
a  pauper  patient  to  the  lunatic  wards  of  a  poorhouse,  if  the  patient  has  already 
been  duly  certified  by  two  medical  men,  one  medical  certificate — not  by  medical 
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officer  of  poorhouse — is  required,  and  the  sanction  of  the  General  Board.  In  cases 
where  a  second  certificate  is  necessary,  it  may  be  signed  by  the  medical  officer  of 
the  poorhouse.  A  certificate  of  emergency  granted  by  a  medical  man  to  enable  an 
applicant  to  place  a  patient  in  an  asylum  is  valid  only  for  three  days,  in  the  lunatic 
wards  of  a  poorhouse  for  seven  days. 

When  it  is  proposed  to  transfer  a  private  or  pauper  patient  from  one  asylum  to 
another  the  sanction  of  the  General  Board  of  Lunacy  is  necessary,  and  one  medical 
certificate  is  required  to  the  effect  that  the  transfer  may  be  safely  effected.  The 
General  Board  of  Lunacy  sanctions  the  reception  of  a  private  or  pauper  patient 
into  a  private  dwelling  specially  licensed  or  otherwise.  The  application  in  the  case 
of  a  private  patient  is  accompanied  by  one  medical  certificate  ;  in  the  case  of  the 
pauper,  by  two  ;  and  in  both  cases  it  is  further  certified  that  the  circumstances  ai'e 
suitable  and  sufficient  for  proper  care  and  treatment.  The  General  Board  likewise 
sanctions  the  reception  of  a  pauper  child  into  an  institution  for  the  training  of 
imbecile  children,  two  medical  certificates  being  necessary.  Private  and  pauper- 
patients  on  probation  from  an  asylum  for  any  period  up  to  twelve  months  may  at 
any  time,  on  sufficient  cause  being  shown,  be  replaced  in  an  asylum.  But  on  the 
expiry  of  probation  a  medical  certificate  is  called  for,  to  the  effect  either  (1)  that 
the  patient  is  recovered,  or  (2)  that  he  is  still  of  unsound  mind.  In  the  latter  case 
the  certificate  must  further  state  that  asylum  treatment  is  no  longer  necessary. 
If  an  unrecovered  private  patient  is  to  be  kept  for  profit  in  a  private  dwelling 
the  sanction  of  the  Board  must  be  obtained,  and  he  must  be  visited  by  a  medical 
man  four  times  a  year,  or  oftener  if  sickness  or  accident  require  it,  who  will  make 

an  entry  of  each  visit  in  the  manner  specified  in  the  medical  attendant's  visitation 
book.  All  pauper  patients  in  private  dwellings  specially  licensed  or  otherwise  are 
visited  four  times  a  year  by  the  parish  medical  officer,  or  other  medical  man 
appointed  by  the  Parish  Council,  and  in  the  visitation  book  kept  in  the  house 
entries  require  to  be  made  as  to  care,  conduct,  bodily  and  mental  health,  bedding, 
clothing,  cleanliness,  etc. 

An  unrecovered  pauper  lunatic  discharged  from  an  asylum  may  be  placed  in 
a  private  dwelling  provided  a  statement  be  given  by  the  principal  medical  officer 
of  the  asylum  as  to  fitness. 

It  should  be  stated  that  punishment  of  any  kind,  or  mechanical  restraint  in 
any  form,  is  absolutely  forbidden  in  private  dwellings,  either  for  private  or  pauper 
patients,  and  this  is  expressly  laid  down  in  the  printed  directions  of  the  Board  to 
guardians. 

Before  a  licence  for  a  private  dwelling  to  hold  from  two  to  four  private  or 
pauper  patients  is  granted,  a  certificate  by  a  medical  man  is  required  as  to  the 
suitability  of  the  house  and  of  guardian. 

A  person  suffering  from  a  mental  malady  which  is  unconfirmed  may  be  placed 

in  a  private  dwelling  for  a  period  not  exceeding  six  months  on  one  medical  man's 
certificate.  Whatever  benefits  may  be  claimed  for  the  early  treatment  of  insanity, 
certification  and  all  that  it  implies,  socially  and  otherwise,  should  not  be  resorted 
to  except  upon  the  clearest  evidence  that  such  a  step  is  imperative. 

Curatory  Patients  in  Scotland. — For  the  appointment  of  a  curator  bonis  two 
medical  certificates  are  needed.  Curatory  patients  not  kept  for  profit,  and  not 
registered  as  lunatics,  do  not  require  to  be  visited  by  a  medical  man,  but  if  they  are 
registered  lunatics,  all  the  regulations  applicable  to  registered  private  lunatics 
apply  to  them.  The  medical  attendant  visits  four  times  a  year  and  makes  entries.1 
All  curatory  patients — a  list  of  whom  is  furnished  to  the  General  Board  by  the 
Accountant  of  the  Court  of  Session— whether  sanctioned  or  not,  are  visited  once  a 
year  by  a  Visiting  Commissioner. 

If  a  medical  man  certifies  a  private  patient,  he  cannot  keep  him  for  profit. 
Relatives  declining  to  take  steps  to  get  a  curator  bonis  appointed  when  it  is 

clear  that  course  is  necessary,  the  Board  is  empowered  by  statute  to  intervene  in 
the  interests  of  the  individual  and  his  property.  In  the  case  of  private  as  well 
as  curatory  patients,  the  declinature  on  the  part  of  relatives  to  act  is  due  to  a 
hesitancy,  which  is  intelligible  to  do  anything  to  injure  their  prospects  as  bene- 

ficiaries in  the  event  of  recovery. 
Patients  in  Ireland. — Before  a  patient  can  be  sent  to  a  private  licensed  aslyum 

two  separate  medical  certificates  in  general  terms  are  necessary.  When  it  is  pro- 
posed to  send  a  paying  patient  to  a  district  asylum  two  medical  certificates  setting 

forth  the  facts  are  required.  In  Ireland,  Chancery  practice  is  much  the  same  as  in 
England  so  far  as  the  medical  affidavits  are  concerned. 

In  connection  with  the  admission  of  the  insane  and  destitute  a  certificate' from 
1  Visiting  Book  is  supplied  by  the  Board  free  of  charge. 
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a  registered  medical  practitioner  setting  forth  the  facts  is  needed.  This  should  be 
the  ordinary  method  of  admission  to  Irish  asylums  ;  but  it  is  not  made  use  of  to 
anything  like  the  extent  it  should  be,  partly  on  account  of  the  overcrowding  of 
Irish  asylums,  and  from  the  fact  that  no  public  official  is  held  responsible  for  the 
correct  filling  up  of  the  forms  required  by  this  mode  of  procedure.  And  thus  it 
is  that  the  patients  are  made  quasi-criminals.  In  such  cases  the  medical  officer  of 
the  dispensary  district  certifies  in  general  terms,  and  failing  him,  the  medical 
officer  of  the  nearest  dispensary  district. 

Lunacy  Administration. — In  England  and  Scotland  the  powers  and 
duties  of  the  Central  (the  Lunacy  Commissions)  and  Local  Authorities 
(District  Lunacy  Boards,  etc.,  Boards  of  Guardians  and  Parish  Councils) 
are  admirably  set  forth  in  two  memoranda,  furnished  in  1899  to  the  Eoyal 
Commission  on  Local  Taxation  by  the  respective  secretaries  of  the  English 
and  Scottish  Lunacy  Commissions,  Mr.  H.  F.  Giffard  and  Mr.  T.  W.  L. 
Spence  {Minutes  of  Evidence,  vol.  iv.,  apps.  xiii.  and  xiv.).  An  instructive 
memorandum,  re  lunacy  administration  in  Ireland,  is  supplied  to  the  same 
Commission  by  Mr.  Smith  of  the  office  of  Lunatic  Asylums,  Ireland.  The 
Irish  system  differs  greatly  from  the  English  and  Scottish,  and  little  or 
nothing  has  been  effected  on  the  legislative  lines  recommended  by  the  Eoyal 
Commission  of  1890-91  to  bring  Ireland  into  line  with  the  other  two  sections 
of  the  kingdom,  except  extensive  changes  for  the  better  effected  under  the 
Local  Government  (Ireland)  Act,  1898,  in  the  administration  of  district 
asylums,  provision  for  the  accommodation  of  chronic  and  harmless  lunatics  in 
disused  workhouses ;  and  an  additional  capitation  grant  of  2s.  per  week  which 
is  given  in  aid  of  the  maintenance  of  chronic  and  harmless  lunatics  to  be 
accommodated  in  the  auxiliary  asylums  to  be  set  up.  County  Councils  now 
manage  the  district  asylums ;  the  Central  Board  of  Control  and  Correspond- 

ence and  the  Asylum  Boards  of  Governors  have  been  abolished.  The  duties 
of  the  Inspectors  of  Lunatics  in  Ireland  are  much  the  same  as  the  Com- 

missioners in  England  and  Scotland,  but  it  is  doubtful  if  they  possess  the 

same  enforcing  powers.  Sir  George  Plunkett  O'Farrell,  one  of  the  Inspectors 
of  Lunacy  for  Ireland,  informs  the  writer  that  the  establishment  of  "  auxil- 

iary "  asylums  for  lunatics  at  present  in  workhouses  is  the  only  recommenda- 
tion of  the  Koyal  Commission  of  1891  given  effect  to  by  legislation.  Much 

remains  to  be  done  in  Ireland,  not  least  some  alteration  of  the  mandatory 
reception  order,  by  which  70  per  cent  of  the  total  admissions  enter  asylums 

as  "  dangerous  "  and  quasi-criminal  lunatics,  when  in  no  sense  does  such  a 
term  apply. 

The  Insane  in  Private  Dwellings.— In  England  441  private  single 
patients  were  provided  for  in  this  way — as  a  rule,  one  such  patient  being  in 
residence ;  but  the  Commissioners  may  permit  a  person  detaining  a  single 
patient  to  detain  another,  or  more  than  one,  and  in  such  case  each  of  the 

patients  will  be  considered  as  a  "  single  patient."  These  are  visited  once 
every  year  by  a  Commissioner  or  a  medical  substitute,  who  is  a  medical 
visitor  for  the  county  or  burgh  in  which  a  single  patient  resides,  and  he  is 
armed  with  full  powers. 

In  England,  in  1899,  4969  or  5-3  per  cent  of  the  insane  chargeable  to 
Unions  were  in  residence  in  private  dwellings ;  but  there  is  no  central 
supervision  or  control  over  them,  and  no  imperial  grant  per  head,  as  in 
Scotland,  is  given.  They  are  visited  quarterly  by  the  medical  officer  of  the 
union,  who  reports  the  result  of  his  visits  to  the  Board  of  Guardians.  The 
numbers  of  such  appear  in  the  annual  reports  of  the  Commissioners  in  Lunacy. 

Scattered  throughout  Wales  are  to  be  found  no  less  than  878  lunatic  poor, 
or  18  per  cent  of  its  chargeable  insane — Cardigan,  Caermarthen,  and  Caernar- 

von averaging  32  per  cent.     Males  were  to  females  in  the  ratio  of  100  to  158. 
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They  are  in  the  same  position  as  to  supervision  and  maintenance  as  those  in 
the  English  counties.  It  is  difficult  to  understand  why  18  per  cent  should 

in  Wales  be  provided  for  in  this  way,  and  only  5*3  per  cent  in  England, 
except  on  the  ground  not  only  of  the  greater  capacity  and  willingness  of 
the  latter  to  pay  the  greatly  increased  cost  of  maintenance  in  asylums  and 
of  extension  of  asylums,  but  also  of  an  alleged  greater  difficulty  in  finding 
suitable  guardians  and  localities. 

In  Scotland,  in  private  dwellings  sanctioned  by  the  General  Board  of 
Lunacy  to  receive  one,  and  in  houses  licensed  to  receive  private  or  pauper 
patients  up  to  four,  in  1899  there  were  125  private  patients  and  2703  or 
21  per  cent  of  all  pauper  patients.  Males  were  to  females  in  the  pauper  class 
in  the  ratio  of  100  to  150  ;  in  the  private,  100  to  166.  Forty-five  of  the 
private  patients  were  in  licensed  houses,  and  80  were  placed  singly.  In 
addition  to  these  there  were  visited  by  the  Deputy  Commissioners  192 
curatory  patients  residing  in  family,  but  not  on  the  lunacy  register  of 
private  patients.  The  total  number  officially  visited  during  the  year 
was  3020.  Of  the  insane  chargeable  to  parishes,  1020  were  residing 
with  relatives  and  1683  with  selected  strangers.  The  weekly  cost  of  those 
living  with  strangers  may  be  stated  at  7s.,  exclusive  of  clothing  and  medical 
attendance  in  sickness— the  annual  cost  being  little  more  than  orje-half  the 
asylum  cost,  when,  in  addition  to  maintenance,  interest  upon  buildings  is 
taken  into  account. 

Of  specially  licensed  houses  for  two,  there  were  352,  in  which  653 
patients  were  placed ;  for  three,  there  were  86,  in  which  246  resided ;  and  for 
four,  42,  in  which  159  resided.  Licenses  for  three  and  four  are,  for  obvious 
reasons,  sparingly  granted.  In  such  houses  males  were  to  females  in  the 
ratio  of  100  to  189,  a  figure  which,  along  with  the  other  referred  to,  shows 
that  up  till  now  it  has  been  an  easier  matter  for  the  parish  authorities  to 
obtain  houses  for  women  than  for  men.  And  there  is  a  feeling  abroad  that 
on  the  whole  women  are  better  adapted  for  this  method  of  treatment  than 
men.  The  writer  does  not  share  this  view  to  any  great  extent,  but  thinks 
the  difference  depends  very  much  on  the  difficulty  of  getting  suitable 
guardians  and  suitable  employment  for  males.  As  a  resting-place  for  the 
chronic,  harmless,  and  incurable  insane,  and  those  who  no  longer  require  in- 

stitutional treatment,  the  private  dwelling,  which  embraces  the  licensed  house, 
is  so  utilised  by  parish  authorities  in  different  areas  of  the  country  as  to  give 
percentages  of  the  total  pauper  insane  so  dealt  with  varying  from  47  to  6 
per  cent.  It  is  freely  used  in  the  northern  counties  of  Boss,  Inverness, 
Shetland,  Sutherland,  and  Caithness,  which  dispose  of  their  total  insane  in  this 
way  to  the  extent  of  45  per  cent.  The  county  of  Edinburgh  occupies  a 

good  position  with  29  per  cent.  Lanark  is  credited  with  16*6  per  cent. 
Nineteen  counties  fall  below  the  mean  of  21  per  cent.  There  is  no  reason 
why  the  mean  should  not  reach  a  figure  as  high  as  33  per  cent.  Eor 

three  years  the  urban  parish  of  Edinburgh  exceeded  this  figure.1  While  the 
larger  percentages  are  attained  by  the  instrumentality  of  inspectors  of  poor 
anxious  and  eager  to  do  what  is  best  for  the  insane  themselves  and  for 
the  taxpayers,  regardless  of  the  trouble  involved,  the  smaller  percentages 
may  be  set  down  mainly  to  a  striking  lack  of  interest  on  the  part  of  parish 
officials.  And  it  is  exceedingly  doubtful  if  the  numbers  provided  for  in  this 
simple,  safe,  and  economic  way  will  increase  much  until  an  official  specially 

1  Clark  Bell  of  New  York  stated,  at  a  discussion  in  the  Psychiatric  Section  of  the 
Thirteenth  International  Medical  Congress,  Paris,  in  August  1900,  that  he  had  learned  from  the 
medical  superintendents  of  large  asylums  in  the  United  States  that  60  per  cent  of  the  patients 
could  he  properly  provided  for  in  this  way. 
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set  apart  for  large  areas  of  the  country  is  appointed,  and  until  there  is  more 
co-operation  between  the  asylum  and  parish  authorities. 

It  is  believed  by  some  that  this  could  be  attained  in  one  way  by  better  in- 
ducements to  guardians  in  the  way  of  aliment,  the  maximum  at  present 

being  7s.  per  week.  There  can  be  no  doubt,  for  the  non-productive  patients,  a 
weekly  sum  of  8s.  or  8s.  6d.  for  aliment  would  increase  the  number  of  those 
desirous  of  being  guardians,  and  induce  a  class  of  guardian  with  better 
accommodation  to  apply.  This  was  the  case  in  the  experience  of  the  States 
of  New  York  and  Massachusetts,  although  the  experiment  did  not  succeed 
for  reasons  which  do  not  exist  in  Scotland.  A  slight  increase  of  the 
aliment,  which  is  fixed  by  the  Parish  Councils,  would  be  justified,  if  for  no 
other  reason  than  that  the  cost  of  living,  fuel,  and  taxation  has  risen  in  recent 
years.  Sir  Arthur  Mitchell,  writing  from  a  unique  experience  of  the  insane, 

says  that  "  if  happiness  with  enjoyment  can  be  increased  in  the  private 
dwelling,  the  State  has  no  right  to  deprive  him  of  that  blessing,  even  if  it 
costs  a  little  more  instead  of  a  little  less."  There  is  much  to  be  said  for 
this  view.  The  treatment  and  consideration  shown  the  insane  in  family  is 
regulated  quite  as  much  by  kindly  and  humane  feelings  as  by  a  sense  of 
duty  in  return  for  a  payment  which  at  the  highest  rate  of  board  offered  can 
only  leave  a  narrow  margin  of  profit.  To  conclude  that  the  attitude  of  the 
guardian  towards  the  patient  is  in  the  main  a  selfish  one  would  be  as  mis- 

taken in  view  of  the  relative  positions  on  the  one  hand,  as  on  the  other  to 
accept  that  a  spirit  of  altruism  solely  animated  the  guardian.  The  annual 
saving  to  the  ratepayers  on  the  2700  insane  is  not  less  than  £40,000,  when 
compared  with  asylum  cost,  and  to  house  them  all  in  institutions,  if  that 
became  obligatory,  would  cost  nearly  a  million  sterling,  the  interest  on 
capital,  £35,000,  being  considerably  more  than  half  the  present  total  cost  of 
maintenance  in  private  dwellings.  There  is  a  suspicion  that  so  long  as  the 
responsibility  for  the  insane  continues  divided,  in  so  far  as  the  District 
Lunacy  Boards  provide  the  accommodation,  and  Parish  Councils  find  the 
patients  and  pay  for  their  maintenance  in  asylums,  the  utilisation  of  the 
private  dwelling  so  sparingly  made  by  important  counties,  as  revealed  by 
anomalies  expressed  by  percentages  as  divergent  as  47  and  6,  will  not  be 
taken  advantage  of  to  anything  like  its  real  capacity.  A  critic  in  the  Journal 

of  Mental  Science  for  1901  with  some  justification  says  :  "  It  is  but  little  use 
urging  the  extension  of  this  practice  upon  the  authority  which  is  liable 
solely  for  the  maintenance  of  the  patients  in  order  to  curtail  the  expenditure 
of  another  authority  (the  District  Lunacy  Board)  which  is  charged  with  the 
responsibility  of  providing  the  necessary  accommodation.  The  stimulus  is 

too  indirect,  and  the  weakness  lies  in  the  division  of  responsibility."  Of 
late  Parish  Councils  have  been  taking  action  with  the  view  of  obtaining 
representation  on  District  Asylum  Boards. 

Of  the  2700  insane,  from  800  to  900  are  to  be  found  in  small  colonies 
in  Fife,  Stirling,  Lanark,  Perth,  and  Ayr.  The  highest  number  in  any  single 

colony  is  40  and  the  lowest  about  10.  It  is  felt  that  the  percentage  of" 
insane  to  population  should  not  as  a  rule  exceed  5  per  cent.  In  a  rural 
village,  unless  the  circumstances  are  exceptional,  this  is  a  high  enough  pro- 

portion ;  but  in  rural  districts,  in  which  the  patients  have  neither  contact 
with  others  of  their  own  class  nor  with  members  of  the  community,  the 
distance  between  farmhouses  being  considerable,  the  question  of  percentage 
to  population  does  not  assume  the  same  importance.  The  Scottish  per- 

centages are  far  below  those  obtaining  in  towns  and  villages  in  France, 
Belgium,  and  Eussia.  The  forms  of  mental  disorder,  congenital  and 
acquired,  are  to  be  found  in  private  dwellings  in  about  equal  proportions, 
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but  there  is  evidence  that  acquired  insanity  cases  will  in  the  future  pre- 
dominate. Patients  find  their  way  to  the  boarding-out  register  by  two 

methods — as  unrecovered  discharges  from  the  asylums  and  as  intimations  by 
inspectors  of  poor,  a  larger  number  being  in  the  former  category. 

The  supervision  is  entrusted  to  the  medical  officer  of  the  parish,  who 
makes  four  visits  annually ;  to  the  inspector  of  poor,  who  makes  two ;  and 
Visiting  Commissioner  of  the  General  Board,  who  makes  one,  and  two  in 
special  cases  and  in  the  case  of  the  colonies.  The  medical  attendant  and 
the  parish  official  make  entries  at  each  visit  in  the  visitation  book  kept  by 
the  guardian,  and  the  Visiting  Commissioner  reports  to  the  General  Board. 

In  terms  of  the  directions  of  the  General  Board,  punishment  or  restraint 
of  any  kind  is  forbidden  in  private  dwellings. 

From  what  has  been  written  it  will  be  apparent  that  the  "  boarding-out " 
system  of  Scotland  has  had  a  long  and  successful  history  during  the  past 
forty-four  years,  and  that  such  a  system,  mutatis  mutandis,  should  have  a 
distinct  place  in  the  lunacy  administration  of  every  country  in  which  the 
individual  treatment  of  the  insane  or  the  nearest  possible  approach  to  it, 
in  which  a  normal  existence  as  opposed  to  a  conventional  one,  and  in  which 
the  happiness  and  greater  freedom  of  the  patient  among  those  of  his  own 
class,  are  aimed  at.  The  present  position  of  the  system,  as  well  as  its  exten- 

sion, is  also  amply  justified  on  economic  grounds  as  well  as  by  the  singular 
immunity  to  the  insane  themselves  from  those  accidents  incidental  to  the 
general  and  to  asylum  populations,  and  from  special  accidents  of  the  sexual, 
suicidal,  and  homicidal  order,  and  by  a  remarkable  immunity  from  similar 
accidents  to  the  communities  in  which  they  reside,  whose  amenities  and  safety 
cannot  really  be  said  to  have  suffered  during  the  forty-four  years  of  its  history. 

With  modifications  of  the  Scottish  plan  and  with  differences  necessitated 
by  social,  economic,  and  ethnic  considerations,  colonies  are  to  be  found  at 
Dun-sur-Auron,  near  Bourges,  France,  to  which  patients  from  Paris  and  its 
environs  are  sent ;  at  Gheel  and  Lierneux  in  Belgium ;  at  Dalldorf, 
Reinickendorff,  Bernau,  and  Potsdam  in  Germany ;  and  at  Ekaterinoslov, 
Moscow,  and  Krasnapolie  in  Eussia.  The  aggregations  in  these  colonies 
amount  to  as  many  as  2000,  500,  400,  and  130,  and  to  most  of  them  a 
small  hospital  is  attached,  as  well  as  several  doctors,  whose  sole  duties  are  to 
supervise  and  treat  them  in  the  urban,  village,  and  rural  homes  alike.  In 
Scotland,  asylums  are  so  near  all  the  colonies  that  return  to  the  asylum  of  the 
minatory,  the  refractory,  the  sick,  or  those  who  for  any  other  good  reason  are 
permanently  or  temporarily  unfitted  for  private  care,  becomes  an  easy  matter. 

Financial  Bueden  of  Pauper  Lunacy. — That  this  burden  is  to  the 
country  an  enormous  and  an  increasing  one  is  well  known.  But  what  is 
still  more  significant,  not  only  is  this  burden  keeping  pace  with  the  growth 
of  lunacy,  but  it  is  outstripping  it.  Costlier  buildings  are  being  put  up, 
with  internal  decorations  and  equipment  in  harmony,  and  the  cost  of  main- 

tenance is  likewise  advancing.  But  in  spite  of  this,  which  cannot  fail  to  be 
known  to  the  taxpayer,  and  the  dragging  burden  of  interest  on  institutions 
already  constructed,  the  expenditure  goes  merrily  on.  An  asylum  costing 
£500  to  £600  per  patient  is  not  considered  out  of  the  way.  No  other  country, 
not  even  the  United  States,  possesses  anything  like  them.  Whether  such 
extravagant  buildings  are  needed  is  seriously  open  to  question.  But  the 
taxable  capacity  even  of  a  rich  and  prosperous  country  has  its  limits,  and 
the  line  will  have  to  be  drawn  soon  in  regard  to  edifices  more  like  the 
palaces  of  the  noblesse  than  institutions  for  the  care  of  humble  and  de- 

pendent persons.  Such  costly  buildings,  it  is  safe  to  say,  are  not  required 
for  a  large  percentage,  put  as  high  as  50,  of  the  inmates.     It  is  within 
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the  mark  to  say  that  the  institutions  already  in  existence  to  house  the 
insane  in  the  United  Kingdom  and  Ireland  have  cost  the  local  taxpayer 

£36,000,000— England's  share  being  approximately  £28,000,000,  Scotland's 
£4,000,000,  and  Ireland's,  £4,000,000.  The  annual  maintenance  bill, 
exclusive  of  interest  on  buildings,  for  the  whole  country  in  1898  amounted 
to  something  like  £3,000,000— England  contributing  £2,300,000,  Scotland 
£300,000,  and  Ireland  £360,000.  These  figures,  which  have  a  fabulous 
look  about  them,  may  well  make  the  ratepayer  hope  that  the  advancing 
wave  of  chargeable  lunacy  will  shortly  show  signs  of  receding.  In  Scotland, 
of  the  annual  cost  59  per  cent  was  borne  by  the  payer  of  poor-rates,  and  41 

per  cent  was  contributed  by  the  State  as  a  "  grant-in-aid."  England  and 
Ireland  also  receive  imperial  subventions. 
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Introductory 

General  Description. — Pulmonary  tuberculosis  is  the  term  commonly 
used  to  describe  the  phenomena  of  tuberculous  disease  when  the  lung  is 
the  chief  seat  of  invasion  by  the  tubercle  bacillus.  The  phenomena  are 
not,  however,  limited  to  the  lung.  As  that  organ  is  affected,  symptoms 
manifest  themselves  which  are  referable  to  the  lung,  such  as  cough, 
expectoration,  dyspnoea.  But  along  with  those  there  are  usually  present, 
in  greater  or  less  degree,  manifestations  of  constitutional  involvement, 
which  have  much  significance.  The  latter  are  often  conspicuously  in 
evidence  when  symptoms  which  might  be  more  definitely  referable  to  the 
lung  are  less  certainly  determinable.  Indeed  it  may  be  said  that  in 
proportion  as  the  clinical  expression  of  constitutional  involvement  is  present, 
even  though  lung  symptoms  be  slight,  the  outlook  in  pulmonary  tuber- 

culosis becomes  grave. 
Variation  in  manifestation,  both  anatomical  and  clinical,  is  observable 

according  to  the  avenue  by  which  the  tubercle  bacillus  reaches  the  lung. 
Three  main  avenues  are  to  be  recognised.  Firstly,  the  tubercle  bacillus 
may  arrive  through  the  respiratory  passages  by  means  of  inhalation.  This 
is  the  commonest  mode  of  entrance.  Secondly,  the  tubercle  bacillus  may 

arrive  by  way  of  the  blood-stream.  In  this  case,  the  tubercle  bacillus, 
which  has  previously  been  present  in  some  organ  or  tissue,  has  obtained 

access  to  the  circulation  and  is  swept  along  in  the  blood-stream  to  distant 
organs.  In  such  circumstances  it  is  probable  that  both  lungs  will  be 
involved  rapidly  in  widespread  fashion.  Such  a  dissemination  of  tubercle 
is  not  likely  to  be  confined  to  the  lung,  but  forms  part  of  a  generally 
disseminated  miliary  tuberculosis.  Thirdly,  the  tubercle  bacillus  may  be 
introduced  or  passed  on  from  point  to  point  by  way  of  the  lymph-stream. 
In  this  way  the  lung  may  become  infected  secondarily  from  tuberculous 
bronchial  glands,  caries  of  vertebrae,  and  the  like.  In  this  way,  too,  the 
tuberculous  process,  when  once  established  in  the  lungs,  advances. 

The  vast  significance  of  pulmonary  tuberculosis  may  be  suitably 
emphasised  by  the  citation  of  a  few  figures.  Taking  a  wide  statistic,  we 
may  reckon  that  for  every  100,000  persons  living,  nearly  250  die  from 

pulmonary  tuberculosis,  or  2-5  per  1000  of  the  population.  Some  observers 
prefer  to  reckon  the  proportion  as  3  per  1000.  Much  depends  on  the 

degree  of  exactness  of  diagnosis  and  post-mortem  returns,  and  this  varies 
greatly  in  different  countries.     If  we  limit  our  inquiry  to  present  conditions 
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in  the  United  Kingdom  we  find  that  the  numbers  stand  more  nearly  at  2 
per  1000.  It  is  a  remarkable  and  reassuring  fact,  to  which  we  shall  return 
presently,  that  the  mortality  returns  for  the  past  twenty-five  years  show  a 
diminution  of  fully  one-third.  This  is  the  more  significant  when  we  recollect 
that  during  the  same  period  greater  attention  has  been  paid  to  diagnosis. 

The  mortality  from  pulmonary  tuberculosis,  compared  with  the  total 

mortality,  may  be  stated  at  2*5  :  20.  This  calculation  errs  probably  in  the 
direction  of  minimising  rather  than  exaggerating  the  death-rate  from 
pulmonary  tuberculosis.  The  latter  is  frequently  greater  than  the 
mortality  from  all  the  zymotic  fevers  collectively.  It  should  be  noted 
that  in  the  present  statement  reference  is  made  solely  to  the  frequency  and 
mortality  of  pulmonary  tuberculosis.  If  along  with  the  latter  other  forms  of 
tuberculosis  be  included,  the  figures  would  be  proportionately  much  increased. 

Pulmonary  tuberculosis  is  an  universal  disease.  It  occurs  in  both  sexes 
and  at  all  ages.  It  is  found  in  all  countries  and  climates.  It  is  a  disease 
of  loth  sexes  equally.  A  wide  statistic  goes  to  show  that  the  frequency  of 
incidence  in  the  two  sexes  is  almost  identical.  The  statement  is  subject  to 
the  correction  that  disproportion  between  the  sexes  may  occur  in  different 
districts  by  reason  of  special  conditions  of  life  (p.  83).  It  is  a  disease  of 
all  ages.  It  occurs  more  frequently  in  young  children  and  old  persons  than  is 
apparently  sometimes  supposed.  No  age  is  exempt  from  its  ravages.  It  is 
a  disease  of  all  countries  and  climates.  Its  distribution  is  coterminous  with 
the  limits  of  civilisation.  It  is  in  fact  an  expression  of  civilisation,  or 
rather,  let  us  say,  of  a  partial,  misinformed  civilisation.  There  is  no  latitude 
or  altitude  in  which  its  voice  is  not  heard,  provided  mankind  is  present  in 
sufficient  numbers  and  under  unhygienic  conditions  of  life.  Other  things 
being  equal,  pulmonary  tuberculosis  is  less  common  in  a  sparse  population. 
With  increasing  density  of  population  it  becomes  more  frequent.  Eegarding 
the  explanation  of  this  we  shall  have  something  further  to  say  under  the 
head  of  etiology. 

Histoeical 

It  is  of  much  interest  and  value  to  trace  briefly  the  gradual  evolution 
of  thought  regarding  pulmonary  tuberculosis,  from  the  purely  clinical 
conception,  through  the  various  stages  of  anatomical  and  pathological 
investigation,  to  the  etiological  definition  of  to-day.  The  exactness  of  the 
last  stands  in  remarkable  contrast  to  the  vagueness  of  half  a  century  ago. 

Pulmonary  tuberculosis  has  been  recognised  clinically  from  the  earliest 
times.  But  its  pathological  relationships  were  not  defined  till  the  passing 
century,  and  its  etiology  in  greatest  measure  was  determined  scarcely 
twenty  years  ago.  Hippocrates  discussed  the  disease  under  the  term 
phthisis,  which  has  become  classic.  Like  the  corresponding  Latin  derivative 

"  consumption,"  the  name  has  not  much  scientific  significance  and  is 
gradually  being  dropped.  Nevertheless  the  more  conspicuous  clinical 
phenomena  of  the  disease  were  well  known  to  Hippocrates  and  Celsus.  It 
was  not  until  dissections  were  made  that  the  term  tubercle  came  into  vogue. 
Used  at  first  in  a  morphological  sense  to  describe  small,  rounded  new 
growths  of  varying  size,  the  term  has  gradually  assumed  more  and  more 
pathological  definition.  Much  discussion  has  ensued  as  to  the  limits  of  its 
meaning.  The  anatomists  and  physicians  of  the  17th  and  18  th  centuries 
made  use  of  the  name  tubercle  with  varying  descriptive  explanations 
(ganglia,  granulations,  etc.)  which  may  seem  confusing.  The  important 
fact  remains,  however,  that  those  observers,  while  differing  in  respect 
of  their  descriptions,  recognised  the  kind  of  lesion  present  in  the  disease. 
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We  shall  see  presently  that  the  infective  nature  of  these  new  growths  or 
granulomata  was  not  unsuspected  by  some  of  them. 

At  the  close  of  the  18th  century  a  more  exact  description  was  offered 
by  Baillie,  who  emphasised  the  significance  of  the  individual  tubercle  and 
pointed  out  that  the  larger  crude  masses  were  due  to  a  collection  of  small 
tubercles.  He  showed  that  the  centre  of  the  larger  masses  tended  to  break 
down  by  suppuration,  and  this  in  turn  produced  phthisis.  It  is,  however, 
to  Bayle  that  is  due  the  credit  of  elaborating  the  conception  of  the 
miliary  tubercle  and  its  gradual  passage  from  a  state  of  firm  consistence  to 
caseation  and  softening.  Unfortunately,  while  contributing  much  to  the 
elucidation  of  the  pathology,  Bayle  continued  the  existing  clinical  con- 

fusion by  admitting  six  groups  of  phthisis :  1.  tuberculous  phthisis ; 
2.  granulous  phthisis ;  3.  phthisis  with  melanosis ;  4.  ulcerous  phthisis ; 
5.  calculous  phthisis ;  6.  cancerous  phthisis. 

It  remained  for  Laennec  to  indicate  the  unity  of  the  tuberculous 
process  in  the  lungs,  and  its  essential  dependence,  in  all  its  phases,  on  the 
presence  of  tuberculous  deposits.  For  him  tuberculosis  and  phthisis  were 
identical  processes  and  the  terms  interchangeable.  His  views  were  shared 
and  elaborated  by  Louis.  It  gradually  came  to  be  recognised  that  phthisis 
and  scrofulous  manifestations,  wherever  these  may  be  found,  are  patho- 

logically alike.  In  spite  of  this,  misleading  conceptions  of  pulmonary 
tuberculosis  as  primarily  an  inflammatory  affection  were  prevalent  till 
quite  recently.  Virchow  defined  tubercle  more  exactly,  and  pointed  out 
that  caseation  was  a  process  not  confined  to  tubercle,  and  further,  that  while 
tubercle  tended  to  caseate,  it  might  calcify  or  might  be  absorbed  and  so  the 
disease  be  healed.  Virchow  instituted  a  distinction  between  tuberculous 

phthisis  and  caseous  pneumonia  which  later  facts  have  not  quite  justified. 
Thereafter  investigation  and  discussion  occupied  themselves  largely  with 

the  intimate  structure  of  tubercle  and  the  origin  and  significance  of  the 
giant  cell.  But  in  1865  fresh  light  was  thrown  on  the  whole  subject  by 

the  results  of  Villemin's  experiments.  Villemin  showed  by  inoculation 
that  tuberculosis  was  a  specific,  inoculable,  and  virulent  affection.  In 
appraising  these  remarkable  observations  it  is  right  to  recall  the  fact  that 
the  infectious  nature  of  tuberculosis  was  suspected,  if  not  definitely 
recognised,  by  some  of  the  earlier  physicians  and  anatomists.  Thus 
Morgagni,  Morton,  van  Swieten,  Valsalva,  and  others  evinced  their  belief 
practically  by  great  unwillingness  to  undertake  the  autopsy  on  tuberculous 
cadavera.  Morgagni  states  definitely  that  he  had  scarcely  dissected  a  single 
body  of  the  kind.  Nor  was  the  conception  confined  to  the  scientific  mind. 

In  Naples — and  to  less  degree  in  some  parts  of  France,  Spain,  and  Portugal 
— stringent  regulations  existed  a  century  ago  with  reference  to  the  isolation 
of  tuberculous  subjects  and  the  disinfection  of  their  dwellings  and  effects. 
Notification  was  enjoined  on  physicians  by  law,  with  a  penalty  for  the  first 
offence  of  300  ducats,  and  for  the  second  of  banishment  for  ten  years. 
During  the  earlier  half  of  the  19th  century,  however,  the  view,  while  not 
dismissed,  fell  rather  into  the  background.  Leading  physicians  were 
prepared-  to  admit  the  possibility  of  its  transmissibility  under  certain 
conditions.  Thus  Laennec  thought  it  proper  and  prudent  to  insist  on 
precautions.  It  is  pathetically  curious  to  read  that  he  traced  the  tuber- 

culosis from  which  he  afterwards  suffered  to  a  post-mortem  injury.  Others 
expressed  themselves  in  opposition  to  the  view.  In  1843  Klencke  reported 
that  he  had  succeeded  in  producing  widespread  tuberculous  disease  by  the 
intravenous  injection  into  rabbits  of  tuberculous  products.  These  experi- 

ments seem  to  have  made  little  impression. 
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The  announcement  by  Villemin  of  the  inoculability  of  tuberculosis 
roused  a  storm  of  criticism.  For  a  time  it  seemed  almost  proved  that 
the  introduction  of  other  bodies  besides  tuberculous  products  was  capable 

of  producing  similar  effects.  It  was  shown,  however,  in  turn  that  the 
experiments  pointing  in  this  direction  were  fallacious.  Further  elaboration 

of  Villemin's  experiments  went  to  show  that  direct  inoculation  and 
introduction  of  the  tuberculous  virus  by  ingestion  and  inhalation  were 

alike  capable  of  reproducing  the  disease.  All  these  observations  tended 
likewise  to  emphasise  the  unity  of  the  tuberculous  process  in  contradiction 
of  the  dual  view  which  had  been  admitted  by  Virchow  and  others. 

In  1881  Koch  announced  the  discovery  of  the  tubercle  bacillus.  This 
brilliant  discovery,  the  validity  of  which  was  never  seriously  contested, 
finally  afforded  a  firm  basis  of  fact.  The  tubercle  bacillus  is  the  cause  of 
tuberculosis.  Without  the  tubercle  bacillus  there  can  be  no  tuberculosis. 

Tuberculosis  is  the  pathological  condition  produced  by  the  presence  and 
activity  of  the  specific  organism.  If  the  tubercle  be  present,  whatever  the 
variety  of  clinical  manifestation,  we  are  justified  in  labelling  the  process 
tuberculous.  The  essential  unity  of  the  tuberculous  process  is  established 

beyond  dispute. 
More  recent  research  has  been  directed  to  the  life-history  of  the  tubercle 

bacillus,  the  chemical  nature  of  the  organism  and  its  products,  and  the 

pathogenic  properties  of  these.  Thereby  much  light  has  been  thrown  on 
the  nature  of  the  morbid  process  and  the  cause  of  death  in  pulmonary 
tuberculosis. 

Etiology 

I.  Essential  Cause. — The  tubercle  bacillus  is  the  central  etiological  factor. 
Other  contributory  factors  are  of  much  significance.  But  the  actual  cause — 
causa  sine  qua  non — is  the  bacillus.  This  has  been  certainly  demonstrated 
by  Koch.  The  organism  is  found  in  the  tissues  of  all  tuberculous  organs. 
It  can  be  cultivated  on  a  variety  of  media  outside  the  body.  Inoculation  of 
healthy  animals  by  means  of  these  cultures  certainly  reproduces  tuberculosis. 

Morphological  Characters. — These  are  detailed  more  fully  elsewhere  (see  "Tuber- 
culosis"). The  bacilli  are  thin,  slender  rods,  varying  in  size  from  2'5m  to  3*5  m,  or 

about  j  to  \  the  length  of  the  diameter  of  a  red  blood  corpuscle.  They  are  straight 
or  often  slightly  incurved.  Many  present  a  beaded  aspect.  Whether  the  apparent 
beading  is  the  expression  of  spore-formation  or  vacuolation  is  not  quite  certain. 
The  weight  of  testimony  is  in  favour  of  the  latter  view.  The  bacilli  occur 
frequently  in  little  clumps  or  masses.  Sometimes  they  are  grouped  in  filamentous 
fashion.     They  are  non-motile. 

Staining  Reactions. — Many  methods  have  been  described.  It  is  usual  to  make 
use  of  fuchsin  or  gentian  violet  dissolved  in  carbolic-acid  solution.  The  staining 
process  is  hastened  by  warmth.  For  clinical  purposes  the  Ziehl-Neelsen  method, 
or  Gabbett's  modification  of  this,  is  convenient  (p.  91). 

Cultures. — The  bacillus  grows  slowly.  Of  culture  media  may  be  mentioned 
inspissated  blood  serum,  glycerine  agar,  glycerine  bouillon,  potatoes  and  other 
vegetables,  especially  when  glycerine  has  been  added.  The  optimum  temperatuve 

for  growth  is  37°  to  38°  C. 
Vitality. — Even  outside  the  body  the  bacillus  is  fairly  long-lived.  Thus  dried 

sputum  containing  the  bacillus  retains  its  virulence  for  2-3  months,  and  possibly 
for  6-8  months.  If  kept  in  water,  the  virulence  may  be  retained  for  many  months. 
The  bacilli  resist  putrefaction  for  many  weeks.  In  the  moist  state  they  are 

rapidly  killed — say  in  five  minutes — if  the  temperature  be  elevated  to  100°  C,  while if  dried  they  may  withstand  the  same  temperature  for  an  hour.  They  are 
highly  resistant  to  cold,  even  the  frozen  state.  On  the  other  hand,  their  virulence 
is  speedily  lost  on  exposure  to  sunlight.  Direct  sunlight  kills  them  in  a  few 
minutes,  or  at  most,  an  hour  or  two,  and  diffuse  light  in  several  days.  Chemical 
agents  are  resisted  variously,  e.g.  5  per  cent  carbolic  acid  destroys  their  virulence 
in  a  few  hours,  and  often  in  a  shorter  time. 
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Mode  of  Activity. — This  can  only  be  rapidly  sketched.  Further  consideration 
will  be  found  under  "Tuberculosis."  When  the  bacillus  has  obtained  a  footing  in 
the  tissues,  it  quickly  multiplies,  and  gives  rise  to  local  and  general  changes. 
The  local  changes  are  twofold.  In  the  first  place,  proliferation  of  connective 
tissue  elements  takes  place.  Newly  formed  epithelioid  cells  make  their  appear- 

ance. Small  foci  of  these  occur  in  relation  to  the  multiplying  bacilli.  This 
proliferative  process  advances  rapidly,  and  associated  therewith  there  appear 
small  round  cells — migratory  uni-nucleated  leucocytes — which  gradually  increase 
in  number.  The  further  steps  in  the  production  of  a  so-called  giant  cell  are 
involved  in  some  doubt.  It  seems  most  likely  that  the  structure  known  as  the 
giant  cell  is  produced  by  an  increase  of  single  epithelioid  cells.  Proliferation  of 
the  nucleus  occurs,  without  division  of  the  protoplasm,  so  that  one  such  cell  may 
come  to  contain  many  oval  nuclei.  Such  cells,  often  provided  with  numerous 
processes,  may  be  studied  at  all  periods  of  development,  with  a  varying  number 
of  nuclei.  The  second  manifestation  of  local  activity  is  due  to  the  toxic  influence 
of  the  bacilli  on  the  cell  elements.  This  is  best  observed  in  the  centre  of  a 
tuberculous  focus,  where  the  distinctive  outline  and  character  of  the  cells  is  lost, 
and  fusion  takes  place  more  or  less  definitely.  With  a  continuance  of  the  process, 
the  resulting  homogeneous  mass  becomes  more  and  more  granular.  This  process 
of  cell  necrosis  passes  on  to  caseation.  Both  are  to  be  interpreted  as  resulting 
from  the  local  toxic  activity  of  products  of  the  bacilli.  When  necrosis  and 
caseation,  and  resulting  disintegration,  proceed  more  rapidly,  the  more  delicate 
histological  changes  —  more  especially  giant -cell  formation  —  may  be  hardly 
traceable.  In  such  case  they  must  be  sought  towards  the  outlying  peripheral 
portion.  When  the  necrotic  process  is  slower,  giant-cell  formation  is  more  easily 
traced.  The  variation  in  manifestation  depends  on  the  number,  distribution, 
and  activity  of  the  bacilli,  and,  doubtless,  on  the  degree  of  resistance  offered  by 
the  tissue  elements.  In  proportion  to  the  extent  of  their  successful  invasion,  the 
functional  activity  of  the  lung  is  compromised.  The  work  of  disintegration  is 
hastened  by  the  presence  of  other  organisms  (mixed  infection). 

The  general  or  more  distant  changes  result  in  one  of  two  ways.  Either  the 
bacilli  themselves  are  carried  to  other  parts,  or  their  products,  received  into  the 
circulation,  exert  their  toxic  influence  more  widely. 

The  bacilli  may  be  carried  to  other  parts  per  vias  naturales,  as  in  swallowing 
of  sputum,  when  the  intestine  may  become  invaded.  Similarly  the  larynx,  trachea, 
or  other  portion  of  the  respiratory  apparatus  may  become  affected  by  direct 
contact  of  bacillus-containing  discharge.  Or  the  bacilli  may  invade  the  vessels, 
and  be  swept  along  in  the  blood-stream,  and  so  be  carried  to  distant  parts  (cf. 
Meningeal  Tuberculosis,  Acute  Miliary  Tuberculosis,  etc.).  Such  involvements 
may  take  place  in  a  variety  of  organs  from  actual  transference  of  bacilli. 

On  the  other  hand,  systemic  effects  of  the  gravest  sort  result  from  the  absorp- 
tion into  the  circulation  of  the  toxic  products  of  the  bacilli.  Among  such  effects 

must  be  reckoned  the  progressive  enfeeblement  and  emaciation,  pyrexia,  cir- 
culatory prejudice,  which  tend  towards  death.  Eminently  toxic  products,  which 

act  especially  on  the  circulation,  and  determine  a  gradual  marasmus,  have  been 
separated  from  tuberculous  expectoration.  The  significance  of  these  has  been 
emphasised  by  the  subsequent  elaboration  of  tuberculin  from  pure  cultures  of  the 
tubercle  bacillus.  Further  observations  in  respect  of  dead  tubercle  bacilli  have 
shown  that  their  bodies  contain  certain  substances  which  act  locally,  so  as  to 
produce  proliferation  of  tissue  elements  and  even  disintegrative  changes,  and 
constitutionally,  so  as  to  produce  progressive  marasmus  and  emaciation. 

Channels  of  Infection. — So  far  as  the  lung  is  concerned,  the  great  channel  of 
infection  is  inhalation.  Tubercle  bacilli  from  sputum  and  other  discharges 
retain  their  virulence  for  long,  even  when  dried,  if  not  exposed  to  direct  sun- 

light. By  way  of  inhalation  such  bacilli  obtain  lodgment  in  some  recess  of  the 
respiratory  organs.  Lodgment  is  effected  more  easily  under  certain  conditions  to 
be  considered  presently.  In  other  cases  the  lungs  are  reached  less  directly. 
Another  organ  may  be  attacked  first,  e.g.  one  or  other  gland.  From  this  oigan 
the,  bacilli  may  pass  either  more  slowly  by  way  of  lymph  channels  or  more 
rapidly  by  way  of  blood-vessels  to  the  lung.  In  the  latter  case  an  acute  miliary 
eruption  may  result.  Ingestion  and  direct  inoculation  through  the  skin  are  of 
less  significance,  so  far  as  pulmonary  tuberculosis  is  concerned.  Following 
either  method  of  introduction,  a  secondary  lung  infection  may  be  established. 
As  compared  with  inhalation,  however,  these  methods  are  of  small  account. 

Means  of  Propagation. — The  infecting  bacilli  are  in  the  great  majority  of  cases 
obtained  from  the  discharges  of  a  consumptive  patient.    The  sputum  dries  and  dis- 

VOL.  yii  6 



82  LUNG,  TUBEKCULOSIS  OF 

integrates  into  fine  particles,  which  are  in  course  carried  as  dust,  and  deposited 
here  and  there.  Such  infective  dust  is  especially  likely  to  be  found  in  apartments 
in  which  tuberculous  patients  live,  or  to  which  they  have  frequent  access.  The 
likelihood  is  greater  in  proportion  as  the  persons  are  dirty  or  even  careless  in 
respect  of  the  disposition  of  discharges.  It  is  greater  in  dark,  low-lying,  airless, 
and  sunless  apartments  than  elsewhere.  It  must  be  kept  in  view  that  any  apart- 

ment may  become  infected.  There  is  abundant  experimental  evidence  for  the  state- 
ment, that  many  infected  houses  and  institutions  exist  in  all  large  communities. 

Experimental  observation  has  determined  that  our  public  conveyances  are 
frequently  infected,  and  there  can  be  no  doubt  that  personal  clothing  and  other 
fomites  are  similarly  contaminated.  The  leading  factor  in  the  production  of 
this  undesirable  state  of  matters  is  ignorance  and  carelessness  regarding  necessary 
precautions  in  the  disposition  of  expectoration  and  other  discharges.  Apart 
from  the  discharges,  the  disease  is  not  contagious. 

Direct  transmission  of  tuberculosis  from  parent  to  child  has  been  shown  to 
occur  by  several  competent  observers.  Thus  tubercle  bacilli  have  been  found  at 
birth  in  the  calf  of  a  tuberculous  cow  and  also  in  the  human  foetus.  Similarly, 
both  in  the  human  subject  and  in  animals,  tubercle  bacilli  have  been  found 
in  the  placenta.  But  the  recorded  cases  are  few,  and  the  evidence  is  abundant, 
that  both  in  man  and  animals  a  highly  tuberculous  mother  generally  bears 
perfectly  healthy  offspring.  It  has  been  suggested  that  in  such  cases  the  mischief 
is  merely  latent,  and,  in  support  of  this  view,  attention  is  directed  to  the  obscure 
outbreaks  of  tuberculosis  in  bones,  joints,  and  other  structures,  to  which  access 
from  without  appears  difficult.  Nevertheless  the  weight  of  evidence  meantime  is 
clearly  in  favour  of  the  doctrine  that  direct  transmission  of  tuberculosis  from 
parent  to  offspring,  while  possible,  is  yet  very  infrequent. 

II.  Predisposing  and  Auxiliary  Factors. — Heredity.  —  Granted  that 
the  direct  transmission  of  the  disease  is  uncommon,  the  significance 
of  heredity  is  not  therefore  to  be  discounted.  There  can  be  little 

doubt  regarding  the  hereditary  transmission  of  susceptible  or  less  re- 
sistant tissues.  This  is  true  in  respect  of  many  forms  of  infection. 

Observations  in  support  of  it  might  be  cited  both  from  the  vegetable  and 
from  the  animal  world.  In  the  human  subject,  tissues  which  resist  strongly 
one  form  of  attack  yield  readily  to  another.  Some  families  appear  to  have 
a  bias  towards,  or  special  liability  to,  one  or  other  of  the  acute  fevers,  while 

they  are  little  susceptible  to  others.  A  similar  condition  of  relative  sus- 
ceptibility or  insusceptibility  has  been  recorded  of  different  races  in  the 

presence  of  contagion  introduced  for  the  first  time  from  without.  The 
fact  of  varying  susceptibility  of  tissue  is  illustrated  in  connection  with 
bacteriological  and  pharmacological  research,  where  difficulty  is  experienced 
sometimes,  because  of  the  insusceptibility  of  certain  animals  to  certain 

contagions  and  poisons.  It  seems  reasonable,  then,  in  respect  of  tuber- 
culosis to  admit  the  analogy,  and  limit  the  influence  of  heredity  to  the 

production  in  the  tissues  of  a  susceptibility  to,  or  at  least  a  diminished 

power  of  resisting,  the  tubercle  bacillus.  The  frequent  discovery  post- 
mortem of  healed  tuberculosis  points  to  the  fact  that  certain  individuals 

resist  the  virus  more  than  do  others. 

Race  and  Climate. — Pulmonary  tuberculosis  affects  the  human  race  in 
most  widespread  fashion.  Its  distribution  throughout  the  globe  corre- 

sponds closely  with  the  limits  of  civilisation.  There  is  no  immunity  of 
race.  It  may  occur  in  any  climate.  The  apparent  exceptions  to  the 

universal  distribution  are  traceable  rather  to  sparseness  of  human  habita- 
tion or  particular  mode  of  life  than  to  geographical  immunity.  On  the 

other  hand,  certain  topographical  conditions  appear  to  exercise  a  pre- 
judicial influence  in  relation  to  the  development  and  spread  of  the  disease. 

Damp,  low-lying,  badly  aerated,  and  relatively  sunless  districts  favour  the 
operations  of  the  bacillus,  while  the  reverse  conditions  are  unfavourable. 
But  the  disease  prevails  in  all  places  where  it  has  obtained  a  footing.    It  is 
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worthy  of  remark,  that  the  inhabitants  of  certain  places,  formerly  visited 
by  consumptive  patients  because  of  the  infrequency  of  the  disease,  have 
in  time  become  infected  in  large  numbers. 

Sex  and  Age. — The  two  sexes  appear  equally  liable.  This  broad  state- 
ment is  subject  to  the  correction  that  in  certain  districts,  because  of  the 

kind  of  labour,  one  or  other  sex  may  be  more  exposed  to  risk.  Thus  in 
some  manufacturing  centres,  where  female  labour  is  largely  employed,  the 
proportion  of  women  attacked  is  relatively  greater.  The  rate  of  progress 
of  the  disease  varies  somewhat  in  the  sexes,  being  apparently  more  rapid  in 
female  than  male  subjects.  In  respect  of  condition,  there  does  not  seem 
traceable  an  important  difference  between  the  married  and  single,  save 
that  frequent  pregnancy  and  prolonged  lactation  must  be  assessed  as 
auxiliary  factors  of  some  moment.  There  can  be  no  doubt  that  the  effect 
of  pregnancy  on  a  consumptive  woman,  if  at  first  sometimes  apparently 
conservative,  is  ultimately  unfavourable  (vide  p.  123). 

The  disease  occurs  at  all  ages.  Below  five  years  there  are  comparatively 
few  cases.  From  five  to  ten  the  frequency  is  considerably  increased. 
From  ten  to  twenty  there  is  a  great  increase,  which  becomes  greater  year 
by  year  till  the  latter  limit  is  reached.  This  is  followed  by  a  still  greater 
increase  during  the  decade  from  twenty  to  thirty,  the  maximum  being 
reached  between  twenty-five  and  thirty.  Between  thirty  and  forty  there 
is  a  decrease,  especially  marked  after  thirty-five.  A  more  rapid  fall  occurs 
between  forty  and  fifty,  and  similarly  between  fifty  and  sixty.  Thereafter 
there  are  still  fewer  cases.  The  most  frequent  date  for  the  incidence  of 
phthisis  is  somewhat  earlier  in  the  female  subject.  After  thirty- five  the 
proportion  of  male  cases  continues  distinctly  in  excess.  The  frequency  of 
phthisis  in  children  and  persons  of  advanced  age  is  much  greater  than  is 
often  supposed. 

Occupation  and  Mode  of  Life. — This  is  of  vast  importance.  Statistics 
prove  abundantly  the  greater  frequency  of  the  disease  among  indoor 
workers.  This  is  in  large  part  dependent  on  the  insanitary  conditions  of 
workshops,  factories,  offices,  and  dwellings.  In  huge  proportion,  these  are 
far  too  small,  ill- ventilated,  and  dirty.  Many  are  in  addition  actually 
infected,  through  the  careless  disposition  of  tuberculous  sputum.  The 
danger  is  aggravated  in  many  instances  by  the  dustiness  of  the  occupation, 
which,  by  producing  catarrhal  conditions,  favours  successful  invasion  by  the 
bacillus.  Outdoor  workers  are  notably  less  liable  to  the  disease.  Un- 

fortunately in  their  case  the  house  conditions  may  be  no  less  unsatis- 
factory. The  airless  conditions  of  most  houses  among  all  classes  is 

responsible  for  much  of  the  disease.  In  reference  to  occupation  and  mode 
of  life,  it  is  of  significance  to  recall  that,  in  the  case  of  the  lower  animals, 
it  is  not  the  beast  exposed  to  all  weathers,  and  breeding  in  the  open,  which 
falls  victim  to  tuberculous  disease,  but  comfortably  housed  milch  cows 
whose  ranks  are  decimated.  The  comparative  immunity  enjoyed  by  the 
goat,  and  even  Highland  cattle,  is  probably  to  be  explained  in  this  way. 

Precedent  Illnesses. — These  are  frequently  cited  as  contributory  causes. 
The  statement  is  but  partially  true.  It  may  be  entirely  misleading.  The 
subject  is  a  complicated  one.  For,  in  the  first  place,  many  illnesses, 
credited  with  causal  relationship,  are  themselves  expressions  of  previously 
existing  tuberculosis. 

This  is  conspicuously  true  of  pleurisy.  In  the  vast  majority  of  instances 
a  precedent  pleurisy  does  not  lead  to  pulmonary  tuberculosis  by  effecting 
damage  and  lowered  resistance  in  the  lung.  The  pleurisy  is  in  most  cases 
an  expression  of  already  existing  tuberculous  disease.     The  pleurisy  may 



84  LUNG,  TUBEECULOSIS  OF 

appear  to  get  cured,  but  inasmuch  as  the  tuberculosis  on  which  it  depends 
is  probably  not  cured,  fresh  manifestations  may  be  expected.  Lack  of 
recognition  of  this  fact  is  responsible  for  much  of  the  current  incomplete- 

ness of  treatment  of  tuberculosis.  While  pleurisy  is  in  all  cases  toxic  in 
origin,  in  an  immense  majority  the  toxic  factor  is  tuberculosis. 

Bronchitis  is  cited  as  leading  to  tuberculosis.  This  statement  must  be 
accepted  with  grave  reservation.  The  greater  number  of  ordinary  cases  of 
bronchitis — both  acute  and  chronic — recover  or  continue,  and  the  patient 
dies  without  suspicion  of  tuberculosis.  In  a  certain  number,  the  catarrhal 
condition  of  the  passages  may  seem  the  avenue  by  which  tuberculosis  is 
established.  But  a  grave  fallacy  underlies  the  statement  as  commonly 
made.  A  large  number  of  cases  of  pulmonary  tuberculosis  are  spoken  of 
for  long — often  throughout — as  if  they  were  cases  of  bronchitis.  This  is 
true  of  cases  at  all  ages,  but  is  especially  so  in  respect  of  tuberculosis 
occurring  among  children  and  old  persons.  Both  in  life,  and  afterwards  to 
the  registrar-general,  these  cases  are  unfortunately  labelled  bronchitis. 

Pneumonokoniosis  may  lead  to  tuberculosis,  although  it  may  run  its 

course  independent  of  this.  Many  cases,  e.g.  of  stonemason's  disease,  begin 
in  the  non-specific  way  and  present  for  long  the  features  (physical  and 
other)  of  a  simple  pulmonary  fibrosis,  and  yet  perhaps  tail  off  into  pulmonary 
tuberculosis,  as  proved  by  the  presence  of  tubercle  bacillus  in  the  expectora- 

tion and  the  tissues  post-mortem.  Acute  pneumonia  has  been  supposed 
to  terminate  sometimes  in  pulmonary  tuberculosis.  This  is  probably  not 
so.  With  regard  to  cases  which  seem  to  end  thus,  it  is  obviously  difficult 
to  exclude  a  pre-existing  tuberculosis,  for  croupous  pneumonia  occurs 
frequently  enough  in  the  subject  of  chronic  lung  disease.  Further,  there 
is  reason  to  believe  that  cases  of  subacute  basal  tuberculosis  are  some- 

times mistaken  for  croupous  pneumonia.  In  such  event  it  is  easy  to 
see  how  misleading  conceptions  of  the  sequence  of  events  might  arise. 
Some  of  the  acute  fevers,  notably,  measles,  whooping-cough,  and  influenza, 
have  been  supposed  to  lead  to  subsequent  tuberculosis.  With  respect  to 
measles  and  whooping-cough  there  is  often  a  disregard  of  necessary 
precautions  during  convalescence,  which  then  results  in  a  continuance 
of  an  unhealthy,  catarrhal  state  of  the  mucous  membranes,  which  in 
turn  prepares  the  way  for  the  tubercle  bacillus.  Influenza  may  some- 

times be  similarly  responsible.  In  a  still  larger  number  of  instances, 
influenza  appears  to  waken  into  activity  a  latent  tuberculosis.  Other 
diseases  might  be  shown  to  be  related  to  tuberculosis  in  one  or  other  of 

these  ways — (1)  by  their  devitalising  action  on  tissues,  whereby  they  are 
rendered  less  resistant  to  the  bacillus  (cf.  "  Diabetes  ") ;  (2)  by  their  power 
of  rekindling  dormant  or  quiescent  tuberculous  processes. 

Heart-disease. — Mitral  disease  has  been  reckoned  antagonistic  to  tuber- 
culosis. But  this  cannot  be  stated  so  universally.  It  is  indeed  remark- 

able that  the  subjects  of  mitral  disease,  who  often  perforce  must  lead  a 
sedentary  life,  should  not  more  frequently  contract  tuberculosis.  But  large 
experience  in  relation  to  pulmonary  tuberculosis  goes  to  show  that  the  two 
conditions  are  not  so  infrequent  concomitants  as  has  been  stated.  It  is 
of  some  interest  to  note  that  cases  of  pulmonary  tuberculosis,  accompanied 
by  mitral  disease,  tend  to  run  a  chronic  course.  Pulmonary  stenosis — 
commonly  a  congenital  manifestation — often  comes  to  be  associated  with 
pulmonary  tuberculosis. 
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Pathological  Anatomy 

The  pathological  appearances  vary  endlessly,  as  might  be  expected  from 
the  great  variety  of  clinical  _  course  which  pulmonary  tuberculosis  follows. 

But  the  morbid  appearances — however  great  their  variety — group  them- 
selves in  relation  to  the  constantly  present  tubercle,  which  we  have  seen 

to  be  the  immediate  resultant  of  successful  invasion  of  the  tissues  by  the 
tubercle  bacillus.  On  this  fact  rests  the  essential  unity  of  phthisis. 
Hence  the  advantage  of  the  term  pulmonary  tuberculosis  over  other 
terminology  introduced  at  a  time  when  the  pathological  relationships  were 
ill  understood.  Much  of  the  so-called  classification  of  the  disease  has  been, 
therefore,  discarded. 

The  distribution  of  tubercle  throughout  the  lung  and  the  subsequent  changes 
which  take  place  vary  according  to  the  avenue  of  entrance  of  the  tubercle  and  the 
acuteness  or  chronicity  of  the  process.  Three  possibilities  fall  to  be  considered  : — 
(1)  If  the  bacillus,  as  is  most  common,  reaches  the  lung  by  way  of  the  respiratory 
passages,  the  subsequent  changes  are  usually,  though  not  always,  of  more  chronic 
nature,  and  the  distribution  of  the  tuberculous  change  more  local.  The  micro- 

organism commonly  passes  the  main  air-passages  and  becomes  entangled  in  one  of 
the  terminal  bronchioles  or  alveoli.  Having  obtained  a  footing,  the  bacillus  initiates 
the  series  of  changes  which  go  to  the  evolution  of  the  tubercle — proliferation  of 
epithelial  and  connective-tissue  cells  and  accumulation  of  migratory  leucocytes 
(p.  81).  The  further  developments,  as  the  different  elements  of  the  lung-tissue 
are  disturbed,  will  be  considered  presently.  (2)  If  the  bacillus,  as  not  infrequently 
happens,  reaches  the  lung  by  way  of  the  blood  circulation,  e.g.  from  a  caseous 
focus  in  some  other  organ  or  gland  or  in  the  lung  itself,  the  subsequent  changes 
are  likely  to  be  rapid  and  widely  distributed  throughout  both  lungs  and  probably 
other  organs  of  the  body.  The  micro-organism  is  entangled  in  embolic  fashion 
in  the  alveolar  capillaries,  and  here  the  process  of  tubercle  formation  is  com- 

menced. By  extension  the  alveolar  wall  becomes  implicated.  (3)  If  the  bacillus, 
as  occurs  rarely,  reaches  the  lung  by  way  of  the  lymph  channels  from  a  carious 
condition  of  bone  (vertebra,  rib)  or  a  tuberculous  gland,  the  resultant  process 
is  likely  to  be  gradual  and  localised  to  an  area,  which  has  for  its  centre  the 
first  point  of  eruption.  In  this  case,  likewise,  the  bacillus  starts  the  process  of 
tubercle-formation,  until  a  group  of  miliary  tubercles  or  a  larger  tuberculous  focus 
is  produced. 

In  each  case,  while  the  process  of  tubercle-formation  is  the  same  (p.  81),  the 
after-effects  and  resultant  appearances  depend  on  the  path  of  entrance  and 
extension,  and  the  acuteness  or  chronicity  of  the  process. 

In  acute  miliary  tuberculosis  the  lung  may  present  merely  the  evidences  of 
congestion  and  a  miliary  eruption  of  tubercles,  each  of  which,  to  the  naked  eye, 
resembles  the  other — grayish  or  grayish-yellow  specks  or  grains  about  the  size  of 
millet  seed  —  and,  on  microscopic  examination,  reveals  the  structure  of  the 
tubercle  already  described.  Such  a  lung  may  contain  in  addition  an  older 
tuberculous  focus,  to  which  the  miliary  eruption  is  perhaps  secondary.  The 
appearances  of  such  a  focus  are  similar  to  those  to  be  described  presently  in 
relation  to  chronic  tuberculosis. 

When  invasion  is  by  way  of  the  respiratory  passages,  the  process  sometimes 
becomes  limited  through  the  development  of  fibrous  tissue.  This  forms  a  barrier 
to  the  further  migration  of  bacilli.  Later  on,  shrinkage  and  cicatrisation  of  the 
area  takes  place,  with  perhaps  slight  puckering  of  the  pleura  over  the  part.  This 
is  the  kind  of  thing  seen  frequently,  post-mortem,  in  the  lungs  of  persons  who  have 
died  from  other  conditions  altogether.  On  the  other  hand,  the  process  may  not 
be  so  limited.  The  bacilli  multiply  and  distribute  themselves  among  the  tissues 
in  all  directions  by  direct  continuity,  or  through  lymph  channels,  or  by  the  air- 
passages.  At  each  point  of  successful  attack  the  process  of  tubercle-formation 
repeats  itself.  Groups  of  tubercles  are  formed.  These  in  turn  may  become 
aggregated  into  larger  masses.  The  gradual  fusion  and  cell  necrosis  which  follow 
produce  the  appearance  known  as  caseation.  Associated  with  the  deposit  of  the 
bacilli  and  the  consequent  irritation,  congestive  changes  occur  in  the  neighbouring 
structures  —  bronchiolitis,  peribronchitis,  and  broncho-pneumonia.  The  above 
sketch  is  sufficiently  descriptive  and  explanatory  of  the  appearances  of  congestion, 
infiltration,  and  caseation,  which  are  sometimes  less  satisfactorily  referred  to  as 
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constituting  definite  stages  of  one  process.  With  the  extension  of  disease 
throughout  the  lung,  the  successive  steps  of  the  morbid  process  are  repeated  in 
fresh  areas.  The  amount  of  fibrosis  determined  varies  much  in  different  cases. 
It  is  commonly  greater  in  proportion  to  the  chronicity  of  the  process. 

What  happens  further  to  the  caseous  foci  1  They  may  become  encircled  by  a 
zone  of  reactionary  fibrosis.  Thus  encapsuled,  the  cheesy  material  sometimes 
calcifies  and  a  firm  concretion  results.  This  may  be  found  in  situ,  or  if  softening 
occur  in  its  neighbourhood,  it  may  be  expectorated  in  life  (p.  90).  Such 
softening  is  apt  to  occur,  and  the  disintegrating  material  makes  its  way  into  the 
air-passages,  leaving  cavities  of  varying  size.  When  the  resultant  cavities  are  of 
small  dimensions,  contraction  tends  to  follow  and  their  granulating  surfaces  may 
gradually  come  together  and  even  cicatrise. 

The  process  is  seldom,  however,  so  simple.  By  way  either  of  lymphatic 
channels  or  the  bronchial  system  (inspiration,  coughing)  tubercle  bacilli  get 
distributed  more  widely  throughout  the  lung.  This  means,  as  we  have  just  seen, 
the  dissemination  gradually  or  more  rapidly  of  fresh  tubercles,  either  isolated  or 
agglomerated,  which  in  turn  pass  through  the  described  series  of  changes. 

When  the  distribution  of  bacilli  has  been  thus  effected,  the  resultant  condition 
commonly  affects  both  the  bronchi  and  the  lung-tissue  proper.  In  one  case  this 
gives  rise  to  tuberculous  bronchitis  and  peribronchitis  (the  tubercle  being 
disposed  in  bead-like  fashion  along  the  blood-vessels  and  bronchioles  —  peri- 

vascular and  peribronchial  tuberculosis).  In  another  case  the  lung  parenchyma — 
alveolar  cavities  and  mucous  surface  of  bronchioles — is  more  directly  involved, 
the  resultant  process  constituting  a  caseous  broncho-pneumonia.  This  in  turn  leads 
to  further  peribronchial  and  perivascular  involvement,  so  that  it  is  impossible  to 
separate  the  conditions  completely.  Such  a  caseous  broncho-pneumonia  may  be 
limited  in  extension  to  a  small  area  round  a  terminal  bronchus,  or  may  affect  one 
or  more  lobules,  or  may  apparently  involve  an  entire  lobe.  When  softening  and 
disintegration  go  ahead  quickly,  the  clinical  phenomena  are  correspondingly 
acute  (p.  114).  This  is  one  type  of  condition  which  is  sometimes  confused  with 
croupous  pneumonia.  On  section,  the  difference  between  the  lungs  is  apparent. 
The  lung  of  caseous  pneumonia  presents  a  more  uniform,  flat,  moist  surface, 
while  that  of  croupous  pneumonia  is  granular  and  dry.  Sometimes  the  affected 
lung  becomes  the  seat  of  an  abundant  serous,  gelatinous,  almost  fibrinous  exuda- 

tion—  the  so-called  "  gelatinif orm  infiltration."  The  infiltration  is  frequently 
accompanied  by  caseous  patches. 

We  have  seen  how  lesser  cavities  may  contract  and  finally  cicatrisation  ensue. 
Where  softening,  liquefaction,  and  discharge  occur  in  relation  to  an  extensive 
focus  of  caseation,  larger  vomicse  result.  The  granulating  surfaces  are  easily 
injured,  and  so  bleeding  may  result.  Sufficient  shrinkage  is  more  difficult  of 
attainment.  Hence  though  contraction  occurs  up  to  a  certain  point,  the  walls  are 
apt  to  gape  in  part,  and  a  greater  or  smaller  cavity  continues  permanently.  The 
process  of  excavation  may  proceed  throughout  a  large  part  of  the  lung,  until  at 
parts  little  is  left  save  fibrous  trabecule  and  bands,  outlining  cavities  as  large  as 

a  hen's  egg  or  an  orange.  The  cheesy  debris  which  remains  in  relation  to  many  of 
these  cavities  contains  tubercle  bacilli,  often  in  enormous  quantity,  and  com- 

monly streptococci  and  diplococci,  along  with  elastic  tissue. 
In  regard  to  the  blood-vessels  in  affected  areas,  many  are  obliterated  by  throm- 

bosis. There  may  be  evidence  of  ulceration  of  the  vessel  wall,  which  in  life  may 
have  caused  bleeding.  In  other  cases,  considerable  dilatation  of  one  or  other 
branch  of  the  pulmonary  artery — an  actual  aneurysm — may  be  present  in  relation 
to  a  vomica.  Such  aneurysms  are  frequently  as  large  as  a  ripe  black  currant. 
They  may  be  as  large  as  an  olive.  The  aneurysm  occurs  on  the  exposed  side  of 
the  vessel,  and  results  from  lack  of  support  and  inflammatory  changes  in  the  wall. 

Rupture  of  such  an  aneurysm  gives  rise  to  the  most  serious  variety  of  hsemo*- ptysis,  which  frequently  terminates  in  death. 
Some  degree  of  emphysema  is  usually  present  in  more  chronic  cases.  Indeed 

this  may  be  so  considerable  as  both  in  life  and  post-mortem  to  obscure  the  con- 
solidation. In  many  cases,  the  emphysematous  areas  alternate  with  areas  of 

consolidation.  Less  or  more  bronchitis  is  likely  to  be  discovered.  Similarly 
bronchiectasis  may  be  present,  more  especially  in  the  case  of  the  smaller  bronchi. 

The  pleura  is  almost  certainly  involved  to  a  greater  or  less  extent.  There 
may  be  evidence  of  recent  pleurisy,  either  fibrinous  or  sero-fibrinous.  Where 
fluid  is  present,  it  may  be  less  or  more  blood-stained.  More  commonly  there  are 
fibrous  adhesions,  either  general  or  localised.  The  pleura  is  more  or  less 
thickened.     Sometimes  the  membrane  is  j-f  inch  or  more  thick  and  of  great 
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density.  The  trabecule  passing  from  the  thickened  pleura  into  the  lung  show 
marked  fibrous  increase.  Where  contraction  and  cicatrisation  have  occurred  in 
relation  to  a  consolidated  area,  the  overlying  pleura  presents  a  puckered  aspect. 
The  altered  pleura  may  or  may  not  present  evident  indication  of  tuberculous  change. 
In  many  instances  it  is  simply  fibrous.  Other  cases  present  tuberculous  nodules 
or  scattered  miliary  tubercle.  Empyema  is  occasionally  present.  There  may  be 
evidence  of  perforation  of  the  pleura,  e.g.  in  relation  to  a  superficially  placed 
vomica.  More  than  one  point  of  perforation  may  be  found.  In  such  case  some  of 
the  vomica  contents  may  be  present  along  with  air  (pneumothorax,  pyopneumo- 

thorax), and  the  lung  is  more  or  less  collapsed,  according  to  the  less  or  greater 
amount  of  fibrosis  in  the  lung  and  adhesions  with  the  pleura.  More  rarely, 
through  escape  of  air  into  the  tissues  of  the  mediastinum  or  thoracic  wall,  sub- 

cutaneous emphysema  may  be  present. 
The  bronchial  glands  are  most  generally  involved.  They  are  enlarged,  often 

forming  large  masses.  Caseation  is  frequent,  either  in  small  foci  or  throughout 
the  entire  gland.  Softening  may  be  in  progress,  or  have  led  to  rupture  into  the  air- 
passages,  oesophagus,  or  other  structure.  At  other  times  the  glands  are  partly  calci- 

fied.  Similar  changes  may  be  present  in  relation  to  tracheal  and  mediastinal  glands. 
It  may  be  serviceable  to  add  a  few  words  regarding  the  lines  of  distribution  of 

the  tuberculous  process  throughout  the  lung.  In  the  commonly  occurring  case  of 
infection  by  the  air-passages,  the  first  deposits  are  found  towards  the  apex  of  the 
upper  lobe  on  one  side.  This  gradually  extends  downwards.  In  most  cases  a 
similar  process  commences  within  a  short  while  at  the  apex  of  the  other  lung.  It 
is  not  common  to  find,  as  is  sometimes  stated  on  insufficient  clinical  evidence, 
that  one  lung  is  greatly  involved  and  the  other  is  free  of  disease.  About  the  same 
time  or  sometimes  sooner,  a  similar  process  may  be  discovered  towards  the  apex 
of  the  lower  lobe.  This  occurs  long  before  the  upper  lobe  has  become  affected 
throughout.  The  usual  extension  is  not,  therefore,  a  continuous  one  from  above 
downward  throughout  the  entire  lung,  but  rather  throughout  each  lobe.  The  base 
of  the  lower  lobe  would  be  the  last  part  to  be  reached  in  such  extension,  and  this 
is  often  so.  On  the  other  hand,  the  base  may  be  affected  much  earlier  by  inhala- 

tion of  bacillus-bearing  discharge.  In  this  way  a  basal  caseous  pneumonia  of 
considerable  extent  may  result.  We  have  already  seen  that,  when  the  infection  is 
introduced  by  the  blood  circulation,  there  is  a  widespread  dissemination  of  tubercle 
throughout  both  lungs.  When  the  bacilli  reach  the  lung  by  lymphatic  channels 
at  an  unusual  point,  e.g.  in  relation  to  disease  of  bony  or  glandular  structures,  the 
distribution  takes  place  gradually  from  the  point  of  first  eruption  as  a  centre. 

Changes  in  other  Organs. — Some  of  these  are  incidental  to  the  disease  in  all  its 
forms.  Others  are  dependent  on  direct  tuberculous  involvement  of  particular 
organs. 

The  heart  is  commonly  small,  pale,  and  soft,  and  presents  other  evidence  of 
fatty  degeneration.  In  more  chronic  lung  processes,  where  fibrosis  has  proceeded 
far,  the  right  side  of  the  heart  presents  evidence  of  dilatation,  and  perhaps  a  trace 
of  hypertrophic  change.  Pericarditis  and  endocarditis  are  not  frequent.  Actual 
deposit  of  tubercle  is  very  rare. 

The  stomach  and  bowel  may  show  catarrhal  or  amyloid  changes.  The  intestine 
may  present  tuberculous  infiltration  or  ulceration.  The  mesenteric  glands  may 
be  enlarged  and  caseous.  There  may  be  indication  of  chronic  peritonitis.  The 
liver  may  be  fatty  or  amyloid.  The  spleen  and  kidney  may  be  affected  by  waxy  dis- 

ease.    In  the  case  of  the  latter  this  may  be  complicated  by  inflammatory  changes. 
The  tonsils,  fauces,  and  more  particularly  the  larynx  may  be  affected  by  tuber- 

culous disease.     Reference  is  made  to  these  appearances  elsewhere. 
The  nervous  system  may  be  variously  disturbed.  Meningeal  tuberculosis 

(either  cerebral  or  spinal)  may  determine  the  fatal  result.  Tuberculous  foci  may 
be  found  within  the  brain.  In  relation  to  the  nerves  themselves  evidence  of 
neuritis  may  be  discovered. 

The  muscles  throughout  the  body  are  usually  atrophied  to  a  marked  degree, 
and  to  some  extent  in  a  state  of  fatty  degeneration. 

Clinical  Features 

The  clinical  manifestations  and  course  of  pulmonary  tuberculosis  are 
most  inconstant.  The  symptoms  vary  endlessly  in  kind  and  degree.  It 

will  be  serviceable,  therefore,  to  indicate  briefly  at  this  point  how  it  is  pro- 
posed to  consider  these. 
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Accepting  the  essential  unity  of  pulmonary  tuberculosis  notwithstand- 
ing its  protean  manifestations,  it  is  necessary  to  discard  as  misleading  a 

large  part  of  the  attempted  subdivisions  of  the  subject.  Thus,  in  the  first 
place,  all  subdivisions  adopted  prior  to  the  establishment  of  the  bacillary 
doctrine  fall  to  the  ground.  Further,  it  serves  no  useful  purpose — and  it 
is  apt  to  breed  confusion — to  seek  to  identify  clinically  all  the  variations  of 
lung  change  which  may  be  recognised  and  separately  labelled  post-mortem. 
Such  specious  refinement  of  diagnosis  is  faulty,  because  the  proposed  sub- 

divisions lay  too  much  stress  on  the  local  lung  lesion.  They  obscure  the 
identity  and  unity  of  the  pathological  process  and  its  constitutional  bearings. 
The  disease  is  an  infective  malady,  produced  by  invasion  of  the  lung  by  the 
tubercle  bacillus,  which,  unless  cured,  tends  towards  death,  not  alone,  or  even 
chiefly,  because  of  disintegration  and  destruction  of  lung,  but  rather  through 
a  process  of  systemic  intoxication.  The  effect  of  this  intoxication  is  wide- 

spread. In  addition,  there  falls  to  be  considered  the  possibility  of  compli- 
cation from  the  side  of  nearly  every  organ.  These  diversify  almost  endlessly 

the  clinical  picture. 
The  onset  and  advance  of  the  process  is  commonly  most  insidious.  The 

patients  cannot  tell  exactly  when  it  commenced — or  they  have  a  most  mis- 
leading story.  There  is  frequently  the  fallacious  statement  of  "  catching 

cold "  some  time  or  other.  There  may  be  more  definite  allusion  to  unhy- 
gienic surroundings,  or  conditions  favouring  infection,  or  precedent  illness,  e.g. 

measles,  influenza,  which  may  have  led  to  the  disease  or  stimulated  a  latent 
process  to  fresh  activity.  In  this  connection  a  word  of  caution  is  not  out 
of  place  with  reference  to  supposed  precedent  illness.  For  example,  there 
can  be  no  doubt  that  manifestations  of  tuberculosis  are  misinterpreted 
sometimes  and  characterised  as  influenza.  Such  mistakes,  which  might  be 
avoided  by  a  rigidly  careful  scrutiny  of  the  chest,  are  a  source  of  immediate 
and  future  risk  to  the  patient. 

The  patient  may  complain  at  first  of  respiratory  symptoms,  such  as 
cough,  expectoration,  hgemoptysis,  dyspnoea,  huskiness,  or  pain.  Very  fre- 

quently the  first  manifestation  to  be  observed  is  a  pleurisy.  This  is  unfor- 
tunately apt  to  be  treated  as  a  disease  per  se,  and  not,  as  it  is  in  a  majority 

of  cases,  merely  a  symptom  of  tuberculosis.  On  the  other  hand,  he  may 
complain  more  vaguely  of  manifestations  of  constitutional  involvement,  e.g. 
languor,  lack  of  keenness  and  fitness  for  work,  loss  of  appetite,  disturbed 
digestion,  loss  of  flesh,  feverishness,  sweating,  and  the  like.  In  other  cases 
the  patient  may  present  himself  because  of  glandular  enlargement  (cervical, 
axillary,  etc.).  In  presence  of  such  complaints  the  duty  of  the  physician  is 
a  most  pressing  one.  There  is  no  manner  of  doubt  that,  if  the  condition 
were  more  generally  suspected  and  determined  at  this  early  period,  and  the 

patient's  life  rearranged  suitably,  countless  lives  might  be  saved.  An  im- 
portant factor  in  swelling  the  mortality  from  pulmonary  tuberculosis  is  the 

neglect  or  casual  laissez-faire  policy  followed  at  this  time. 

The  appearance  of  the  patient  varies  much.     It  is  often  characteristic, ' 
but  not  always  so.     Some  patients,  although  gravely  affected  by  disease, 
remain  fat,  round,  and  well-preserved.     This  must  be  borne  in  mind.     In 
most  instances,  however,  the  evidence  of  loss  of  flesh  and  tone  is  striking. 

The  patient  is  commonly  thin.  He  seems  thinner  than  he  has  been  or 
ought  to  be.  The  loss  of  adipose  tissue  impresses  lines  on  the  face  and 
other  parts  which  should  not  be.  The  muscles  are  less  bulky  and  more 
flabby  and  feeble.  Thereby  the  natural  roundness  of  outline  is  further  lost. 
In  advanced  stages  the  patient  may  become  literally  a  bag  of  skin  and 
bones. 
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The  natural  colour  is  disturbed.  In  many  cases  the  aspect  of  delicacy- 
is  conspicuous.  The  thinned,  translucent  skin  reveals  too  easily  the  frequent 
fluctuation  of  the  circulation.  Pallor  alternates  with  vivid  blush.  Often  a 

more  lasting  flush  brightens  the  malar  region.  In  other  subjects  a  death- 
like pallor  is  continuous,  and  the  skin  assumes  a  sallow  or  clayey  tint.  The 

occurrence  of  more  definite  pigmentation  is  discussed  later  in  relation  to 
the  skin.  Commonly,  at  least  in  advanced  stages,  some  degree  of  cyanosis 
may  be  traced  in  the  blueness  of  lip-edge,  nose-tip,  ears,  and  finger-ends. 
The  skin  may  be  markedly  dry  and  harsh.  Some  degree  of  ichthyosis  may  be 

present.     In  many  cases  it  is  unduly  moist  and  clammy  (vide  "  Sweating  "). 
The  skeletonic  architecture  is  extremely  various.  Every  type  of  indi- 

vidual and,  consequently,  of  thoracic  form  may  be  affected.  This  fact  must 
be  kept  definitely  in  view.  There  exists  in  some  quarters  a  tendency  to 
limit  the  occurrence  of  pulmonary  tuberculosis  to  certain  types  of  chest,  or 
at  least  to  magnify  the  frequency  of  its  occurrence  among  such.  This  is 
incorrect ;  for  the  disease  may  show  itself  in  any  individual  and  in  relation 
to  any  form  of  chest.  None  the  less  is  it  true  that  the  chest  is  often  long 
and  narrow  and  fiat.  The  neck  may  be  conspicuously  long,  with  prominent 
thyroid  cartilage.  The  hands  and  feet  tend  to  be  long  and  thin,  and,  often 
enough,  are  clubbed  at  the  ends.  But  the  disease  is  not  limited  to  the  long 
and  lank. 

Clinical  Subdivision. — There  is  a  marked  difference  in  the  rate  and  pro- 
gress of  the  disease  in  different  cases,  which  justifies  clinical  subdivision : 

viz. — (1)  Acute  ;  (2)  Subacute ;  (3)  Chronic.  While  this  is  a  handy  plan  of 
grouping,  we  must  bear  in  mind  that  we  can  only,  in  a  relatively  small 
number  of  instances,  relegate  the  particular  case  to  one  of  these  groups. 
The  great  majority  oscillate  so  much  between  acuteness  and  chronicity  that 
the  proposed  grouping  is  of  limited  value.  The  leading  differences  in  respect 
of  clinical  manifestation  and  rate  of  progress  depend  in  large  part  on  the 
avenue  of  infection.  The  differences  are  also  dependent  on  the  varying 
constitutions  and  conditions  of  life  of  individuals  attacked.  Such  differences 

will  be  considered  later  (vide  p.  114). 
It  will  be  convenient  to  discuss  systematically  the  clinical  phenomena 

in  the  following  order : — 
1.  Lung  Symptoms.  2.  Physical  Signs.  3.  Constitutional  Symptoms. 

4.  Complications.     5.  Clinical  Varieties  and  Progress. 

1.  Lung  Symptoms 
These  include — 

Cough. — Cough  is  the  expression  of  irritation.  The  seat  and  source  of 
irritation  may  be  various.  Most  commonly  the  irritation  exists  within  the 
respiratory  apparatus.  It  may,  however,  be  further  afield  (ear,  gastro- 

intestinal tract,  reproductive  approaches),  and  in  obscure  cases  this  must  be 
borne  in  mind.  Within  the  respiratory  apparatus  the  seat  of  irritation  is 
generally  at  some  point  in  [the  passages  from  the  nostril  to  the  alveoli. 
Certain  areas  of  extra  irritability  have  been  recognised,  e.g.  the  aryteno- 
epiglottidean  folds  and  the  bifurcation  of  the  trachea.  The  trachea  itself 
appears  to  be  definitely  less  reactive.  The  seat  of  irritation  may  be  in  the 
pleura  or  the  lung  structure  itself. 

The  source  of  irritation  is  frequently  the  absence  of  a  sufficient  supply 
of  air.  The  cough  may  be  interpreted  as  the  prayer — or  the  groan — of  the 
lung  for  more  air.  This  is  the  cough  which  supervenes  when  the  patient 
has  been  several  hours  in  bed  in  a  close,  confined  bedroom.  Given  an 
unlimited  supply  of  fresh  air,  as  under  proper  sanatory  regime,  this  cough 
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is  seldom  heard.  The  immediate  cause  of  cough  in  many  cases  is  the  pre- 
sence of  expectoration  within  the  passages.  More  especially  is  the  cough 

likely  to  occur  when  the  expectoration  lies  in  relation  to  more  irritable 
parts.  Thus,  for  example,  is  explained  the  urgent  cough  on  waking  or 
getting  up.  The  discharge  has  accumulated  during  the  comparative  anaes- 

thesia of  sleep  in  the  bronchi,  trachea,  and  posterior  part  of  the  larynx,  and 
is  felt  as  an  irritant  on  waking.  Cough  is  a  reflexly  induced  forced  ex- 

piration, with  closed  glottis,  the  object  being  the  removal  of  the  irritant. 
In  other  instances  cough  is  the  expression  of  inflammatory  irritation,  e.g. 
of  the  pleura. 

Cough  is  a  good  deal  a  matter  of  habit.  Some  persons  cough  little  and 
gently,  others  frequently  and  noisily.  It  is  in  part  an  expression  of  tempera- 

ment, in  part  of  ignorance.  It  is  remarkable  how  patients  can  be  trained 
to  cease  coughing,  when  they  recognise  the  cough  to  be  a  mistake.  To  be 
effective  the  training  must  be  associated  with  ample  fresh  air  supplies. 
When  tuberculous  disease  affects  the  larynx  directly  there  is  an  immediate 
ground  for  cough  of  more  definite  nature.  It  is  a  good  rule  to  examine  the 
larynx  of  every  coughing  patient. 

The  character  of  the  cough  varies  much.  It  may  be  short,  dry,  hacking, 
harsh,  noisy,  paroxysmal,  accompanied  by  little  or  much  discharge.  It  is 
hardly  possible  to  interpret  exactly  the  various  types  of  cough  in  relation 
to  various  types  or  stages  of  disease.  Cough  is  often  enough  associated  with 
vomiting — a  distressing  incident,  which,  if  repeated,  necessarily  interferes 

with  the  patient's  nutrition.  It  seems  likely  that  the  associated  vomiting- 
is  to  be  explained  by  an  extension  of  nerve  storm  through  the  vagus. 

Expectoration. — All  expectoration  does  not  become  sputum.  In  other 
words,  in  place  of  spitting,  some  patients  swallow  the  discharge.  This  is 
commonly  the  case  with  children,  and  is  frequent  enough  among  delicate 
adults.  The  procedure  is  both  dirty  and  dangerous.  Further,  all  sputum 
is  not  expectoration.  Along  with  the  discharge  proper,  there  is  mixed 
saliva,  and  frequently  enough  food-stuffs,  either  from  the  stomach  or  mouth. 
The  discharge  is  commonly  effected  by  coughing.  With  some  persons  the 
discharge  proceeds  more  quietly,  welling  up  rather  than  coughed  up.  The 
quantity  and  character  of  the  discharge  vary  greatly. 

(a)  Quantity. — There  may  be  none  at  all.  This  may  be  due  to  two 
causes.  Either  the  patient  swallows  it  or  none  is  forthcoming,  as  in  acute 
miliary  tuberculosis.  The  quantity  may  range  from  a  mere  trace  up  to 
many  ounces — it  may  be  a  pint  or  more — in  the  twenty-four  hours.  The 
mere  amount  of  discharge  has  no  certain  relation  to  the  gravity  of  disease. 
Thus  in  some  acute  varieties  of  disease,  there  may  be  little,  if  any.  In 
other  more  chronic  conditions,  the  expectoration  may  be  considerable. 
None  the  less  is  it  true  that  the  continuous  discharge  of  large 
quantities  of  expectoration  is  likely  to  be  accompanied  by  loss  of  body- 
weight. 

(b)  Naked-eye  Appearances. — The  character  of  the  discharge  varies  end-* 
lessly.  It  may  be  largely  mucous,  or  may  be  frothy,  or  more  dense  and 
consistent  or  puriform.  As  it  becomes  more  compact,  it  tends  to  sink  in 
water.  It  may  be  formless  or  more  definitely  rounded  (nummiform). 
Such  nummular  sputum  probably  comes  from  a  vomica,  or,  it  may  be,  a 
bronchiectatic  cavity.  In  other  instances  it  may  not  be  easy  to  fix 

certainly  the  origin  of  the  discharge.  In  a  smaller  number  'of  cases,  chalky 
concretions  (lung  calculi)  are  discharged  from  time  to  time.  These  are  of 
varying  size  and  hardness.  They  have  their  origin  in  caseating  foci,  which 
have  become  calcareous  through  the  deposition  of  phosphates  and  carbonates 
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of  calciura.  They  may  occur  from  time  to  time  in  the  same  patient,  and 
then  cease  altogether. 

The  colour  of  the  expectoration  is  various.  It  may  be  white,  grayish, 

yellowish -gray,  yellow.  Or  through  admixture  with  blood,  it  may  be 
reddish.  The  admixture  with  blood  may  be  partial,  in  which  case  the  dis- 

charge is  merely  streaked  or  spotted  with  red.  Or  the  blood  may  be 

intimately  mixed,  in  which  case  the  discharge  may  be  reddish-brown  or  of 
rusty  hue.  In  other  cases  the  expectoration  may  be  largely  made  up  of 

blood  (vide  "  Haemoptysis  ").  The  cause  of  the  colour  is  of  some  interest. 
The  red  colour  is  easily  explained  where  blood  is  present.  In  other  cases 

the  colour  is  probably  due  to  the  presence  of  micro-organisms.  Thus  the 
greenish  colour  would  seem  due  to  the  bacillus  pyocyaneus,  while  the 
yellowish  tint  has  been  traced  to  the  bacillus  aureus  and  squamosus,  sarcina 
lutea,  and  others. 

The  smell  of  tuberculous  expectoration  is  mawkish,  with  a  faintly 
aromatic  character,  recalling  the  odour  of  tuberculin.  When  the  sputum  is 
extracted  and  concentrated,  this  odour  becomes  more  definite. 

(c)  Microscopic  Appearances. — The  expectoration  contains  cell  elements 
and  other  debris  from  the  respiratory  tract  and  lungs,  and  a  variety  of 

micro-organisms,  more  especially  the  tubercle  bacillus.  It  need  hardly  be 
said  that  from  the  diagnostic  point  of  view  the  last  named  is  of  first 
moment.  It  may  be  determinable  when  symptoms  and  physical  signs  are 
slight. 

Determination  of  Tubercle  Bacillus. — One  of  the  readiest  clinical  methods  for  this 
purpose  is  Gabbett's  modification  of  the  Ziehl-Neelsen  method.  The  procedure  is 
as  follows  : — 

Place  with  a  needle  a  small  quantity  of  sputum  on  a  cover-glass,  and  press  a 
second  cover -glass  gently  over  it  so  as  to  spread  the  sputum  as  a  thin  film. 
Separate  the  cover-glasses  by  sliding  them  apart,  and  lay  them  (sputum  upwards) 
on  a  sheet  of  white  paper. 

Allow  the  cover-glasses  to  dry,  or  gently  heat  them,  and  then,  with  the  forceps, 
pass  them  three  times  slowly  through  the  flame  of  a  spirit  lamp  (to  coagulate  the 
film),  taking  care  not  to  char  the  film. 

Drop  the  cover-glass  (sputum  downwards)  into  a  watch-glass  containing 
fuchsin  solution  which  has  been  heated  gently  until  it  steams.  After  tivo  minutes 
rinse  cover-glass  in  water,  and  transfer  to  methyl  blue  solution  for  one  minute, 
and  thereafter  rinse  in  water. 

If  the  film  is  quite  blue,  it  may  be  mounted  ;  but  if  red  colour  remains,  replace 
cover-glass  in  methyl  blue  for  a  moment.  When  the  film  is  blue,  dry  the  upper 
surface  of  cover-glass,  and  mount  in  Tarrant's  medium  or  glycerine. 

If  balsam  be  used  the  blue  film  must  be  dried  before  mounting. 
The  tubercle  bacilli  are  stained  red ;  all  other  bacilli,  cells,  etc.,  are  stained 

blue. 

The  solutions  used  are  as  follows  : — 

I.  Fuchsin  ....... 
5  per  cent  solution  of:  carbolic  acid  in  distilled  water 
Absolute  alcohol  ..... 

II.  Methyl  blue        .  .  ._  . 
25  per  cent  solution  of  sulphuric  acid  in  distilled  water 

1  part. 
100  parts. 
10  parts. 

1  part. 100  parts. 

It  is  to  be  borne  in  mind  that  a  negative  examination  does  not  afford 
negative  proof,  save  in  respect  of  the  slide  examined.  In  doubtful  cases,  a 
series  of  cover-glass  preparations  must  be  examined.  If  the  result  be 
negative,  other  examples  of  sputum  should  be  examined  from  time  to  time. 
It  is  convenient  in  such  cases  to  liquefy  the  expectoration.  This  has  a 

double  advantage.  It  makes  it  more  easily  handled  and  permits  sedimenta- 
tion, and  therefore  concentration  to  occur.     The  process  of  liquefaction  may 
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be  effected  in  a  variety  of  ways.  It  is  conveniently  done  by  gentle  heat, 
e.g.  exposure  for  an  hour  or  two  in  a  steam  steriliser  or  similar  arrangement. 
Or  it  may  be  hastened  by  the  addition  of  an  alkali,  as  in  the  method  to  be 
described  for  the  determination  of  fibrous  tissue.  When  liquefaction  has 
been  effected,  the  more  solid  elements  may  be  separated  by  precipitation  or, 

more  rapidly,  by  means  of  the  centrifuge.  Cover-glass  preparations  are 
prepared  as  before  from  the  sediment.  When  tubercle  bacilli  are  scanty, 
the  chance  of  finding  them  is  thus  immensely  increased. 

Other  Micro-organisms  present. — These  are  numerous,  and  include  streptococcus 
pyogenes,  staphylococcus  pyogenes  aureus  and  albus,  pneumococcus,  bacillus 
pyocyaneus,  bacillus  tetragonus.  They  may  be  determined  while  the  discharge  is 
being  examined  for  the  tubercle  bacillus.  They  are  of  considerable  significance  in 
relation  to  the  clinical  manifestations  (mixed  infections),  and  should,  therefore, 
not  be  lost  sight  of. 

Cell  Elements  and  Fibrous  Tissue. — A  variety  of  cells  from  the  lining  membrane 
of  the  mouth,  respiratory  passages,  and  alveoli  may  be  present.  Further,  elastic 
fibre  may  be  found.  This  is  of  importance  as  pointing  to  the  progress  of 
disintegration  within  the  lung.  Such  disintegrative  process  is  not  certainly  due 
to  the  tubercle  bacillus,  though  most  commonly  it  is  so.  Fibrous  tissue  may  be 
determined  also  in  the  discharge  from  pulmonary  abscess  and  gangrene.  When 
present  along  with  the  tubercle  bacillus,  it  points  to  a  progressive  process  of 
tuberculous  disintegration  of  lung. 

Determination  of  Fibrous  Tissue. — The  presence  of  fibrous  tissue  is  suggested  to 
the  naked  eye  by  the  recognition  of  grayish-yellow  points  or  strings  in  the 
sputum.  They  may  be  determined  more  certainly  by  the  following  method 
(Fenwick). 

To  a  given  quantity  of  sputum  in  a  test-tube  add  a  like  quantity  of  a  10  per  cent 
solution  of  caustic  potash,  and  boil  the  mixture  for  a  few  minutes.  Thereafter  let 
sedimentation  proceed  from  twelve  to  twenty-four  hours.  At  the  end  of  that 
time  examine  the  sediment  microscopically.  The  caustic  alkali  clears  up  or  dis- 

solves everything  except  the  fibrous  tissue.  If  fibrous  tissue  elements  are  present, 
they  are  conspicuous  as  twisted  strands  or  bundles  of  fibre,  presenting  dichoto- 
mous  division. 

(d)  Chemical  Characters. — The  expectoration  consists  of  water  in  largest  part 
and  certain  organic  and  inorganic  products.  The  result  of  analysis  necessarily 
varies  a  good  deal  in  different  samples.  A  commonly  occurring  sample  may  yield 

as  follows  :  Water,  90-94  per  cent ;  organic  bodies,  5-9  per  cent ;  inorganic,  0"7-0'9 
per  cent.  The  organic  products  include  mucin,  albumin,  nuclein,  fat,  fatty  acids, 
cholesterin,  stearin,  tyrosin,  lecithin  extractives,  and,  it  may  be,  urea.  The  in- 

organic include  chloride  of  sodium  and  phosphates.  Alcoholic  and  glycerine 
extracts  of  tuberculous  expectoration  have  toxic  properties.  The  latter  can 
digest  coagulated  albumin. 

Hccmojotysis. — This  does  not  occur  in  every  case.  Statistics  (see  article 

"  Haemoptysis  ")  have  varied  much  with  reference  to  the  subject.  Taking  a 
large  statistic,  we  may  say  that  60  per  cent  of  such  cases  show  haemoptysis 
at  one  or  other  time.  It  is  a  remarkable  fact  in  the  experience  of  the 
writer,  that  haemoptysis  is  a  less  frequent  and  less  grave  symptom  of 
pulmonary  tuberculosis  under  open-air  methods  of  treatment  than  formerly. 
In  respect  of  age  incidence,  it  may  occur  at  any  time,  but  is  certainly  less 
common  in  children  and  young  persons  before  puberty. 

The  amount  of  blood  discharged  varies  much.  There  may  be  a  mere 
specking  or  streaking  or  staining  or  any  quantity  up  to  a  pint  or  two.  The 
colour  of  the  blood  varies  too,  from  bright  florid  to  various  shades  of  red- 
brown  and  black-brown.  The  blood  may  be  discharged  alone,  either  fluid 
and  frothy  or  clotted.  .  At  other  times  it  is  intimately  mingled  with  the 
expectoration.  After  severe  haemorrhage  the  expectoration  is  apt  to  remain 
tinged  with  blood  for  days  or  longer.  It  is  not  infrequent  to  find  that  a 
pronounced  haemorrhage  is  heralded  for  some  days  by  slighter  tingeing  or 
streaking  of  the  expectoration. 
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Haemoptysis  may  occur  at  any  stage  of  pulmonary  tuberculosis.  It  is 
frequently  one  of  the  earliest  manifestations.  So  true  is  this  that,  in  the 
absence  of  other  sufficient  explanation,  such  as  mitral  stenosis,  or  evident 
lesion  of  mouth,  nose,  or  throat,  the  occurrence  of  haemoptysis  justifies  the 
provisional  assumption  that  the  patient  is  tuberculous.  The  frequency  of 
its  early  advent  gave  rise  to  the  false  doctrine  of  phthisis  ab  hcemoptoe, 
which  we  may  discount  as  thoroughly  fallacious  on  clinical,  anatomical,  and 
experimental  grounds.  The  causes  which  lead  to  the  occurrence  of 
haemoptysis  at  various  stages  of  pulmonary  tuberculosis  have  been  con- 

sidered under  "Haemoptysis"  (vol.  iv.  p.  290). 
The  exciting  causes  of  haemoptysis  are  of  interest.  There  may  be  no 

apparent  cause.  Thus  it  occurs  frequently  enough  during  sleep.  This  is 
of  immense  significance  in  relation  to  the  rational  treatment  of  the  disease. 
I  do  not  believe  that  grave  haemorrhages  are  likely  to  occur  during  sleep  if 
a  sufficient  supply  of  air  be  available.  Out  of  some  600  treated  on  open-air 
lines  I  have  not  seen  a  case.  Frequently  the  haemoptysis  is  preceded  by  a 
feeling  of  tightness  or  oppression  about  the  chest,  which  is  relieved  after 
bleeding  has  supervened.  In  other  instances  there  is  a  history  of  strain  or 
forced  effort  of  some  kind  or  undue  excitement.  The  patient  experiences  a 
tickling  sensation  in  the  throat,  which  leads  to  cough.  This  is  accompanied 
by  a  feeling  of  warmth  in  the  line  of  the  trachea,  and  a  sweetish  taste  about 
the  palate  and  mouth.  On  expectoration  the  patient  finds  to  his  surprise 
that  he  has  discharged  blood. 

What  is  the  effect  of  the  haemoptysis  ?  In  many  cases  it  relieves.  The 
patient  feels  much  more  comfortable.  The  sense  of  oppression  disappears. 
Sometimes  the  haemorrhage  gradually  tails  away  and  disappears,  not  to 
return.  In  other  instances  the  haemoptysis  may  be  repeated  several  times. 
Consequential  anaemia  may  thus  result  either  from  repeated  haemoptysis  or 
more  acutely  from  a  single  large  haemorrhage.  This  may  seriously  prejudice 
the  issue.  Or  a  smart  reactionary  pyrexia  may  supervene.  Some  degree 
of  pyrexic  disturbance  is  common  enough — though  not  constant — after 
haemoptysis.  In  sudden,  copious  haemorrhage,  the  patient  may  show 
alarming  suffocative  symptoms  and  may  even  die  of  suffocation. 

Pain  and  Local  Discomfort. — This  is  a  most  uncertain  symptom.  It  is 
frequently  absent  in  the  worst  cases.  Throughout  their  entire  course  there 
may  be  no  complaint  of  the  sort.  In  other  instances  it  is  a  conspicuous 
and  recurrent  feature.  The  symptom  is  of  different  kinds  and  degrees. 
It  may  consist  of  a  feeling  of  oppression  or  tiredness  throughout  the  chest. 
Or  it  may  be  described  as  tickling.  In  other  cases  actual  pain  is  reported, 
of  dragging,  scraping,  hacking,  tearing,  cutting  or  stabbing  character.  The 
pain  is  commonly  intermittent,  but  may  be  constant.  In  either  case  it 
tends  to  be  increased  on  effort,  deep  respiration,  coughing  or  laughing. 

The  cause  and  seat  of  discomfort  are  worthy  of  careful  consideration. 
Thus  the  irritation  may  be  referable  to  the  thoracic  wall  and  its  attach- 

ments. The  skin  and  muscles  are  sometimes  hyperaesthetic,  and  this  may 
be  due  to  neuritis.  Neuralgic  manifestations  (intercostal,  etc.)  may  be 
similarly  traced.  The  bones  (sternum,  clavicle,  ribs,  vertebrae)  and  cartilages 
may  be  unduly  sensitive,  as  on  direct  percussion.  Pain  at  the  lower  part  of 
the  chest,  increased  on  coughing,  is  frequently  the  expression  of  strain  on 
the  attachments  of  the  diaphragm  and  other  muscles.  Such  a  condition 
may  afford  definite  indication  for  sedative  measures  in  respect  of  the  cough. 
Pain  of  scraping,  dragging,  cutting,  or  stabbing  character  is  probably  of 
pleural  origin.  At  the  same  time,  it  is  worthy  of  remark  that  not  every 
pleuritic  manifestation  is  accompanied  by  pain.     From  the  state  of  the 
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pleura  of  tuberculous  patients,  revealed  post-mortem,  it  is  manifest  that  in 
the  majority  of  such  attacks,  pain  must  be  wanting.  Pleuritic  pain  is 
likely  to  be  increased  on  respiration  and  coughing.  It  may  be  referred 
to  almost  any  part  of  the  thoracic  wall  from  apex  to  base.  Sometimes  it 
is  referred  to  the  abdomen,  possibly  when  the  diaphragmatic  pleura  is 
especially  implicated.  In  pneumothorax  the  pain  is  often  intense,  sudden 
in  onset,  and  either  localised  or  more  widespread.  Pain  of  tearing  or 
gripping  nature  may  depend  on  straining  or  giving  of  adhesions.  Hacking 
pain  may  depend  on  some  of  the  preceding  causes  or  be  due  to  irritation 
about  the  larynx  or  bronchi.  The  more  general  sense  of  oppression  may  be 
referable  to  congestive  states  of  lung  and  the  blocking  of  the  respiratory 
passages  with  secretion.  The  lung  itself  appears  to  be  little  sensitive. 
The  acutest  process,  e.g.  rapid  dissemination  of  tubercle,  is  probably  un- 

accompanied by  pain,  and  this  is  similarly  wanting  in  relation  to  advancing 
lung  disintegration. 

It  may  be  convenient  to  refer  here  to  the  frequency  of  myotatic 
irritability.  The  muscles,  apart  from  tenderness  on  percussion,  may  be 
unduly  irritable.  Marked  fibrillation  follows  direct  percussion.  Immediately 
at  the  point  of  percussion  a  small  prominence  appears — the  so-called 

"  myoidema."  These  phenomena  become  more  marked  with  the  progress  of 
the  disease.     They  occur,  however,  in  relation  to  other  wasting  conditions. 

"  Dyspnoea  is  often  complained  of.  More  commonly  its  presence  is 
admitted  by  the  patient  when  questioned.  In  many  instances  it  is  hardly, 
if  at  all,  present.  Often  enough  nothing  of  the  sort  is  experienced,  save  on 
going  up  hill  and  the  like  or  on  making  effort  of  other  kind. 

This  is  a  paradoxical  symptom,  and  is  not  always  manifest  where  a 
priori  it  might  be  looked  for.  Doubtless  individual  nervous  irritability 
plays  a  part  in  its  determination.  It  is  especially  present  where  the  lung 
is  rapidly  and  diffusely  involved.  Thus  in  acute  miliary  dissemination  it 
is  a  marked  feature,  although  physical  signs  may  be.  sparse.  Similarly 
during  congestive  exacerbations  of  a  less  acute  process  it  becomes  conspicuous. 
Dyspnoea  is  intensified  under  pyrexic  conditions.  In  more  chronic  condi- 

tions it  is  likely  to  be  present  in  proportion  to  the  amount  of  fibrous 

change.  On  this  account  it  is  frequently  a  marked  feature  in  stonemason's 
phthisis.  It  is  marked  in  relation  to  so-called  compensatory  emphysema. 

Elsewhere  the  writer  has  pointed  out  that  the  term  "compensatory 
emphysema"  is  on  this  account  misleading.  In  presence  of  a  diseased 
condition  characterised  by  dyspnoea,  it  is  doubtful  compensation  to  have 
developed  another  process  whose  leading  expression  is  also  dyspnoea. 

"  Complementary  "  it  may  be,  but  hardly  "  compensatory."  Dyspnoea  may 
further  be  the  expression  of  a  complicating  pleurisy  with  effusion. 

In  more  urgent  fashion,  dyspnoea  may  appear  suddenly  through  the 
production  of  a  pneumothorax.  The  possibility  of  this  accident  must  be 
anticipated,  especially  in  cases  which  have  proceeded  to  vomica-formation. 
Severe  dyspnoea  may  be  also  induced  by  plugging  (thrombosis,  embolism) 
of  a  division  of  the  pulmonary  artery  in  relation  to  the  stagnating  circula- 

tion. Prom  time  to  time  phthisical  patients  suffer  from  paroxysmal 
exacerbations  of  dyspnoea  through  the  supervention  of  asthma.  Care  must 
be  taken  that  in  the  treatment  of  the  one  process  the  other  is  not  lost 
sight  of. 

Hoarseness. — Apart  from  actually  tuberculous  lesion  of  the  larynx, 
patients  are  apt  to  manifest  more  or  less  disturbance  of  voice.  In  some 
instances  it  amounts  to  passing  huskiness  or  hoarseness.  In  others  it  is 
rather  a  feebleness  of  voice  with  lack  of  clearness.     It  is  an  expression  of 
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reduced  respiratory  capacity,  secondary  anaemia,  and  general  enfeeblement. 
In  some  cases  it  is  an  early  and  characteristic  symptom.  Laryngoscopie 
examination  may  show  little,  save  pallor,  lack  of  vitality,  imperfect  move- 

ment of  cords,  some  degree  of  subacute  or  chronic  catarrh.  These,  which 
constitute  what  has  been  doubtfully  described  as  the  pretuberculous  condition 
of  the  larynx,  are  not  insignificant.  They  merge  into  actually  tuberculous 
lesions,  which  are  referred  to  later.  There  may  be  true  paralysis  of  one  or 
other  cord,  dependent  on  lesion  of  the  recurrent  laryngeal  nerve  of  the 
corresponding  side  (especially  right,  in  relation  to  thickening  and  adherence 
of  right  apical  pleura  and  pressure  on  nerve).  It  is  a  good  rule  to  examine 
the  larynx  of  every  patient  suffering  from,  or  suspected  of,  pulmonary 
tuberculosis.  Thereby  the  cause  of  a  tickling  irritating  cough  may  be 
discovered  and  rendered  amenable  to  treatment. 

2.  Physical  Signs 

In  carrying  out  the  physical  examination  of  a  patient,  too  much 
attention  can  hardly  be  devoted  to  inspection  and  palpation.  Careful- 

ness in  the  use  of  these  methods  reveals  far  more  as  to  the  presence  and 
distribution  and  duration  of  disease  than  is  generally  supposed.  Visible 
and  palpable  defects  of  chest  architecture  either  predisposing  to,  or 
dependent  on,  disease  are  frequent  and  significant.  Of  similar  importance 
is  limitation  of  thoracic  excursion  over  one  or  other  area.  Again,  local 
loss  of  muscular  fulness  and  the  occurrence  of  lines  and  furrows  afford 
testimony  to  local  disease,  which  is  often  missed.  In  the  refinement  of 
other  methods,  it  may  be  feared  that  delicate  precision  in  inspection  is 
sometimes  neglected. 

In  relation  to  percussion,  the  normal  limits  of  lung  resonance,  both 
superior  and  inferior,  must  be  recalled.  More  especially,  careful  percussion 
of  the  supraclavicular  triangle  and  the  corresponding  area  posteriorly  must 
be  practised.  Lung  resonance  should  be  sought  for  an  inch  and  a  half  or 
more  above  the  clavicle  on  each  side.  Percussion  must  also  be  practised 
with  care  laterally.  The  axillary  areas  are  worthy  of  special  attention. 
Changes  are  particularly  common  here  in  young  subjects.  Hyper-resonance 
is  to  be  noted  as  carefully  as  percussion  dulness.  Patchy  hyper-resonance 
is  highly  significant.  The  emphysematous  change  to  which  the  hyper- 
resonance  is  referable  is  frequently  complementary  to  consolidation,  which 
may  itself  be  directly  obscured  by  the  evidence  of  emphysematous  change. 

In  practising  auscultation,  the  quality  and  character  of  the  respiratory 
murmur  are  especially  to  be  studied.  There  is  sometimes  manifested  a 
tendency  to  dwell  too  exclusively  on  the  presence  or  absence  of  accompani- 

ments. This  is  a  mistake.  Grave  disease  is  frequently  present  without 
any  accompaniments  whatsoever.  Changes  in  relation  to  the  respiratory 
murmur  are  of  infinite  variety  and  subtlety.  The  respiratory  murmur 
should  be  carefully  analysed — resolved  into  its  two  phases  of  inspiration 
and  expiration,  and  a  judgment  passed  on  each  as  to  quality,  length,  etc., 
beginning  preferably  with  expiration.  Such  analysis  is  of  infinite 
significance  in  relation  to  diagnosis.  The  determination  of  accompaniments 
will  be  rendered  easier  and  more  exact  if  the  preliminary  determination  of 
quality  and  character  of  respiratory  murmur  be  careful.  Thereafter  the 
state  of  vocal  resonance  will  be  found  to  afford  important  corroborative  or 
corrective  testimony. 

The  physical    signs    vary   endlessly   under    different    conditions    and 
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in  different  stages  of  the  disease.     It  will  be  convenient,  therefore,  to  group 
them  as  follows : — 

(a)  Physical  Signs  of  Advancing  Consolidation. 
(b)  Physical  Signs  of  Vomica-formation. 
(c)  Physical  Signs  of  Incipient  Tuberculosis. 
(d)  .Physical  Signs  of  Cicatrising  Lung. 
(e)  Physical  Signs  of  Miliary  Tuberculosis. 
The  physical  signs  of  pleurisy,  pneumothorax  and  hydro-  (pyo-)  pneumo- 

thorax are  considered  elsewhere. 

(a)  Physical  Signs  of  Advancing  Consolidation.  —  Inspection  may 
determine  chest  deformation,  either  general  or  local.  General  deformation 
is  illustrated  by  what  is  described  as  the  paralytic  thorax.  This  form  is 
common  enough  among  the  subjects  of  pulmonary  tuberculosis.  It  must  be 
understood,  however,  that  tuberculosis  occurs  frequently  apart  from  this,  in 
chests  without  evident  initial  departure  from  the  nornlal.  The  so-called 
paralytic  chest  (badly  termed  phthinoid)  is  conspicuously  long  and  flat. 
The  bony  structures,  sternum,  ribs,  costal  cartilages,  and  Clavicle  are  well 
defined.  The  intercostal  spaces  and  natural  fossse  (supra-  and  infraclavicular) 

are  commonly  deep.  Louis's  angle  is  prominent.  The  epigastric  (costal) 
angle  is  acute.  The  scapulae  tend  to  project  from  the  sides  of  the  thorax 
in  wing-like  fashion  (alar,  pterygoid).  Localised  flattening  may  occur  at  any 
point.  It  is  especially  common  at  one  or  other  apex,  or  both.  It  may  be 
found  at  the  bases.  The  two  sides  should  be  compared  carefully,  anteriorly 
and  posteriorly,  from  side  to  side  and  from  above  downwards.  The 
musculature  of  the  two  sides  may  be  found  variously  altered.  Very  often 
local  atrophy  of  muscles  may  be  determined.  Associated  with  local 
flattening,  displacement  of  bones  may  occur.  Thus  the  sternal  end  of  the 
clavicle  may  be  more  conspicuous  on  one  side — frequently  on  the  side 
opposite  that  where  most  retraction  has  occurred. 

Inspection  may  further  detect  alteration  in  respect  of  movement.  The 
type  of  respiration  may  be  altered.  More  especially  there  is  apt  to  be 
diminution  of  movement.  This  may  be  general.  The  excursion  of  the 
chest  may  be  limited.  There  may  be  imperfect  descent  of  the  diaphragm — 
insufficient  diaphragmatic  respiration.  The  defect  of  movement  may  be 
localised  to  one  side  and  to  one  area.  Thus  insufficient  apical  movement  is 
common.  This  may  be  unilateral  or  bilateral.  Or  the  insufficiency  may  be 
basal. 

Palpation  affords  confirmatory  and  supplementary  evidence  in  respect  of 
form  and  movement.  The  extent  and  limits  of  the  deficiency  are  more 
accurately  gauged.  Vocal  fremitus  will  probably  be  found  modified.  As  a 
rule,  in  ordinary  consolidation,  the  fremitus  is  definitely  increased.  In 
others,  particularly  where  the  pleura  is  much  implicated  (thickening, 
adhesions),  the  vocal  fremitus  is  reduced. 

Percussion  elicits  dulness  over  a  greater  or  smaller  area.  The  extent 
and  degree  of  dulness  vary  with  the  distribution  and  amount  of  consolida- 

tion. Dulness  is  probably  to  be  made  out  at  one  or  both  apices,  but  it  may 
be  distributed  anywhere  and  anyhow  (lobular,  lobar).  Corresponding 
portions  of  the  chest  (apices,  axilla?,  bases,  and  so  on)  will  be  carefully 
compared.  Frequently,  areas  of  hyper-resonance  may  be  distinguished — 
complementary  emphysema  (badly  termed  compensatory).  These  should  be 
noted  with  extreme  care,  as  such  hyper-resonance  tends  to  obscure  condi- 

tions of  consolidation  with  which  the  emphysema  is  associated.  In  some 
cases  the  hyper-resonance  is  actually  tympanitic  or  subtympanitic.  This 
may  be  due  to  relaxation  of  lung  tissue  or  to  tracheal  vibration,  if  percussion 
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over  a  consolidated  apex  be  directed  towards  the  trachea,  or  it  may  be  due 
to  the  presence  of  a  vomica.  The  signs  of  vomica  formation  will  be  con- 

sidered presently. 
Auscultation  reveals  changes  in  the  respiratory  murmur,  probably 

accompaniments  of  some  kind,  and  change  in  vocal  resonance.  Thus  the 
respiratory  murmur  is  variously  modified  from  the  purely  vesicular.  It  may 
be  actually  bronchial.  In  some  cases  it  approximates  this  merely — broncho- 
vesicular — both  vesicular  and  bronchial  quality  being  present.  Or  the 
change  may  be  detected  in  the  expiration  only,  which  is  prolonged  and 
blowing.  In  other  cases  the  alteration  amounts  rather  to  pronounced 
harshness,  or,  again,  to  marked  feebleness.  Accompaniments  are  frequently 
audible,  especially  crepitations  (mucous  rales).  These  may  be  many  or  few. 
They  may  be  fine,  medium,  or  coarse.  As  a  rule,  the  more  the  discharge, 
the  more  abundant  and  the  coarser  and  more  bubbling  are  the  accompani- 

ments. PJionchi  are  often  present  also.  Vocal  resonance  is  commonly 
increased,  but  may  be  diminished  or  absent,  as  when  the  pleura  is  thickened. 
Pleural  friction  may  be  determined  from  time  to  time.  It  must  be  borne 
in  mind  that  pleurisy  occurs  frequently  without  audible  friction. 

Accentuation  of  heart  sounds  is  commonly  determinable  over  a  greater 
or  less  area  on  the  affected  side. 

(b)  Physical  Signs  of  Vomica  Formation. — There  is  commonly  some 
evidence  of  consolidation  (v.s.)  The  more  positive  signs  of  excavation  are 
obtained  on  percussion  and  auscultation.  On  percussion,  the  resonance  is 
frequently  tympanitic.  This  tympanitic  percussion  sound  is  more  strictly 
musical  than  ordinary  percussion  sounds.  It  may  on  this  account  be 
spoken  of  as  a  note,  while  percussion  results  in  general  are  advantageously 
termed  sounds.  This  tympanitic  note  alters  in  pitch  under  certain 
conditions.  Thus  its  pitch  is  raised,  if,  while  percussion  is  practised,  the 
patient  open  his  mouth  (Wintrich),  or  inspire  deeply  (Friedreich),  or  rise 

from  the  recumbent  to  the  sitting  or  standing  posture  (G-erhardt).  Percus- 
sion may  further  yield  a  cracked-pot  sound  (bruit  de  pot  file).  It  must, 

however,  be  borne  in  mind  that  the  occurrence  either  of  tympanites  or  of 
cracked-pot  sound  is  not  confined  to  vomicae.  They  may  be  determined 
sometimes  in  relation  to  relaxed  conditions  of  lung  and  yielding  chest 
walls. 

Auscultation  may  reveal  low-pitched  bronchial  (cavernous)  respiration. 
Actually  amphoric  respiration  may  be  present,  especially  when  the  cavity  is 
large  and  smooth-walled.  Sometimes  the  respiration  is  of  changing  or 
metamorphosing  variety.  That  is  to  say,  inspiration  commences  of  harsh 
vesicular  type,  and,  as  it  continues,  assumes  the  cavernous  or  amphoric  type. 
The  respiration  seems  to  expand  in  freedom,  as  if  some  obstruction  had  been 
overcome.  If  accompaniments  be  present,  as  is  often  the  case,  they  are 
commonly  bubbling  crepitations,  with  a  metallic  or  submetallic  (so-called 

"  consonating  ")  ring.  Vocal  resonance  is  frequently  increased  to  the  extent 
of  pectoriloquy,  i.e.  articulate  sounds  are  conducted  to  the  ear  with  much 
delicacy.  This  is  usually  best  determined  in  relation  to  whispered  speech 
(whispering  pectoriloquy).  What  has  been  termed  post-tussic  suction  or 
the  india-rubber  ball  sound  may  be  discovered  sometimes  when  the  patient 
coughs  during  auscultation.  Following  the  cough,  there  is  audible  a  high- 
pitched  inspiratory  sound,  which  has  been  attributed  to  a  suction  action, 
dependent  on  the  elasticity  of  the  consolidated  tissue  round  the  vomica. 
Further,  in  relation  to  large  vomicae  with  abundant  secretion,  some  degree 
of  succussion  may  be  sought.  Succussion  is,  however,  more  characteristic  of 

hydro-  (pyo-)  pneumothorax  (q.v.)  Similarly,  Trousseau's  bell  or  anvil 
VOL.  VII  7 
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phenomenon,  which  is  characteristic  of  pneumothorax  (q.v.),  is  also  occa- 
sionally described  in  relation  to  large  vomicae.  When  the  vomica  is  large, 

and  especially  when  it  is  on  the  left  side,  cardio-pneumonic  murmurs, 
systolic  in  time,  may  sometimes  be  heard.  At  other  times  clicking 
accompaniments  are  present  in  relation  to  the  systolic  phase. 

(c)  Physical  Signs  of  Incipient  Tuberculosis. — The  early  determination 
of  pulmonary  tuberculosis  by  physical  signs  affords  scope  for  great  refine- 

ment of  methods.  In  proportion  to  the  earliness  of  the  process,  the 
physical  signs  are  slighter.  They  are  consequently  apt  to  be  missed. 
Reliable  skill  can  only  be  obtained  after  prolonged  and  careful  practice. 

Auscultation  affords  the  more  delicate  tests.  The  auscultatory  phe- 
nomena include  slight  modifications  of  the  normal  respiratory  murmur,  e.g. 

enfeeblement,  harshness,  interrupted  or  cog-wheel  or  jerky  respiration,  pro- 
longed expiration,  blowing  expiration  (broncho-vesicular).  When  the  re- 

spiration is  actually  bronchial,  the  process  is  something  more  than  incipient 
merely.  Such  phenomena  are  of  special  significance  when  they  are  local- 

ised. Thus  enfeeblement  of  respiration,  when  universal,  may  point  to  bad 
habit  of  respiration  or  other  general  defect.  Similarly  universal  harshness 
may  be  due  to  bronchial  catarrh,  and  so  with  the  other  modifications  which 
have  been  mentioned.  The  same  phenomena  when  localised  to  one  or  other 
portion  of  the  chest  are  indicative  of  local  damage  to  lung,  and  in  the 
great  majority  of  instances  such  local  damage  is  of  tuberculous  nature.  In 
like  manner,  the  presence  of  localised  accompaniments  is  significant,  e.g. 
crepitations,  rhonchi.  The  presence  of  crepitations  here  and  there  affords 
strong  corroborative  evidence.  Their  detection  should  lead  to  a  most  care- 

ful  scrutiny  of  the  breath  sounds  throughout  the  chest.  Definite  crepita- 
tion is  not  likely  to  be  present  without  alteration  of  respiratory  murmur. 

The  latter  is  frequently  missed  by  the  unpractised  ear.  In  the  same  way, 
rhonchi,  when  localised,  e.g.  to  an  apex,  are  of  greater  significance  than 
when  generally  distributed.  In  the  latter  case  they  may  testify  to  the 
presence  of  bronchitis,  while  in  the  former  they  mark  a  patch  of  diseased 
lung-tissue  round  which  a  catarrhal  process  lingers. 

Percussion  yields  results  of  importance  even  at  early  stages.  All 
portions  of  the  lung  must  be  examined.  Corresponding  portions  must  be 
compared  with  care.  More  especially  the  two  apices  must  be  tested  com- 

paratively in  respect  of  percussion  sound  and  extent  of  resonant  area.  In 
testing  the  apices  from  this  point  of  view,  in  addition  to  practising  per- 

cussion anteriorly,  laterally,  and  posteriorly,  it  is  serviceable  to  percuss 
vertically  from  above  downwards,  the  pleximeter  finger  being  disposed  in 
curved  fashion  over  the  upper  limit  of  the  lung  from  back  to  front. 
Thereby  it  will  be  found  that  changes  in  resonance  dependent  on  early 
apical  consolidation  are  more  certainly  revealed.  Lastly,  hyper-resonance 
occurring  in  patchy  areas  must  always  be  regarded  as  suspicious,  even  if 
dulness  be  less  certainly  determined. 

Palpation  and  inspection  may  indicate  slight  degrees  of  flattening  or 
retraction  and  local  insufficiency  of  movement  which  may  be  significant. 

Repeated  examinations  are  often  necessary  at  the  earliest  stages.  The 
results  obtained  at  each  examination  should  be  carefully  noted  at  the  time 
and  compared  with  the  results  of  subsequent  examination.  By  such 
means  exactness  of  early  diagnosis  is  insured.  Having  regard  to  the  issues 
involved,  too  great  care  cannot  be  devoted  to  the  diagnosis  at  this  stage. 
The  physical  signs  will  be  interpreted  always  in  light  of  other  manifesta- 

tions. Further,  the  differences  which  exist  normally  between  the  two  sides 
must  not  be  overlooked.     Thus,  at  the  right  apex,  the  respiratory  sounds 
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are  commonly  more  pronounced,  and  expiration  prolonged  and  even  blow- 
ing. The  difference  in  anatomical  limits  and  relations  on  the  two  sides 

must  be  kept  in  view. 
(d)  Physical  Signs  of  Cicatrising  Lung. — The  phenomena  are  more  con- 

spicuous when  the  left  side  is  involved.  Inspection  and  palpation  may  reveal 
considerable  deformation  of  thorax.  The  affected  side  may  be  found  flattened 
and  smaller,  in  whole  or  in  part.  The  anatomical  fossae  and  interspaces 
may  be  unusually  marked.  There  may  be  undue  exposure  of  other  organs, 
e.g.  heart  and  great  vessels,  through  retraction  of  lung.  Cardiac  pulsation 
may  be  visible  over  a  wider  area.  Marked  pulsation  may  be  observed  in 
relation  to  the  pulmonary  artery  (less  commonly  in  relation  to  aorta).  The 
vibration  produced  by  closure  of  the  pulmonary  valves  may  be  evident  on 
palpation.  There  is  frequently  evidence  of  displacement  of  organs.  For 
example,  the  heart  may  be  drawn  upwards  and  to  the  left ;  the  diaphragm 
and  abdominal  organs  may  be  drawn  upwards ;  the  vertebral  column  may 
become  twisted  laterally.  On  percussion,  there  is  more  or  less  extensive 
dulness,  according  to  the  distribution  of  the  process.  On  auscultation,  there 
may  be  diminution  of  respiratory  murmur,  absence  of  accompaniments,  and 
reduced  vocal  resonance  (the  pleura  is  commonly  thickened).  Often  enough, 
however,  the  breathing  is  definitely  bronchial,  accompaniments  (rhonchi, 
crepitations)  are  present,  and  vocal  resonance  is  increased.  The  other  lung 
is  generally  more  or  less  emphysematous. 

(e)  Physical  Signs  of  Miliary  Tuberculosis. — These  may  be  few  and  far 
from  characteristic.  Indeed  a  most  striking  fact  in  relation  to  the  con- 

dition is  the  disproportion  between  physical  signs  and  the  gravity  of  the 
symptoms.  Inspection  reveals  marked  dyspnoea  —  hurried,  shallow 
respiration,  with  active  alas  nasi.  On  percussion,  little  may  be  detected. 
Commonly  there  is  hyper -resonance  —  perhaps  tympanitic.  This  is 
frequently  determined  anteriorly.  In  other  cases,  patchy  areas  of  dulness 
may  be  discovered.  On  auscultation,  the  rapid,  shallow  breathing  will  be 
again  noted  over  the  whole  chest.  The  breath  sounds  are  frequently 
marked  by  accompaniments,  especially  rhonchi  and  bubbling  or  creaking 
crepitations ;  or  the  breath  sounds  are  conspicuously  feeble,  or  again,  harsh 
and  even  bronchial.  Friction  is  sometimes  detected.  Along  with  signs  of 
the  more  acute  process,  there  may  be  evidence  of  an  older  localised  affection, 
e.g.  at  one  or  other  apex. 

Spirometry. — The  vital  capacity  of  tuberculous  lungs  is  reduced.  This 
is  determined  by  reckoning  the  volume  of  air  which,  after  forced  inspiration, 
is  expelled  by  forced  expiration.  It  may  be  measured  by  means  of 

Hutchinson's  spirometer.  The  degree  of  reduction  varies  much  in  different 
instances  and  may  amount  to  as  much  as  50  percent  of  the  normal  capacity. 

Bbntgen  Bays. — Illumination  by  means  of  Rontgen  rays  is  serviceable 
in  diagnosis.     The  application  of  the  rays  is  considered  on  p.  119. 

3.  Constitutional  Symptoms 

These  include — 

'  Pyrexia. — The  temperature  is  extremely  variable.  For  long  periods  the 
temperature  (taken  two,  three,  or  four-hourly)  may  be  found  normal  or 
subnormal,  and  this  even  when  symptoms  and  physical  signs  suggest  present 
activity  (see  Chart  I.).  At  other  times — it  is  not  always  evident  why — the 
temperature  may  become  elevated,  the  pyrexic  wave  assuming  the  re- 

mittent  or   intermittent   type,   less   commonly   the   continued   type    (see 
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Chart  III.).  Because  of  this  variableness,  which  shows  itself  from  hour  to 
hour  as  well  as  from  day  to  day,  it  is  of  importance  that  the  temperature 
be  taken  both  regularly  and  frequently.     In  all  cases  the  temperature  should 
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Chart  I. 
-Showing  uniform  temperature  of  97°-98'4°  F.  lasting  for  months  in  patient  with  abundant  physical 

signs  of  tuberculous  condensation  and  moisture  on  both  sides  (open-air  treatment). 

be  taken  two  or  three  times  daily.     In  many  instances  it  may  be  taken 
oftener  with  great  advantage. 

It  is  not  uncommon  to  find  in  patients  who  are  doing  well  an  uniform 
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Chart  II. — Showing  sub- febrile  course  of  temperature  in  case  of  bilateral  pulmonary  tuberculosis  with  physical 
signs  indicative  of  considerable  disintegration. 

temperature  of  97°  -  98-4°  F.  without  the  slightest  rise  for  months. 
This  apparently  sub-normal  wave  is  established  commonly  when  patients 
are  placed  under  the  rational  (open-air)  line  of  treatment  (Chart  I.). 
Under  such  conditions,  it  is  remarkable  how  rapidly  the  swinging  pyrexic 
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wave  is  replaced  by  the  almost  straight  line.  I  have  frequently  had 
hourly  observations  made  in  such  cases  and  found  the  uniform  temperature 
undisturbed. 
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Chart  III. — Showing  more  or  less  continued  pyrexia  in  patient  with  wide  involvment  of  both  lungs,  more 
particularly  of  one  base,  simulating  acute  pneumonia  but  lasting  for  weeks. 

In  other  cases  the  temperature  shows  a  sub-febrile  wave  (see  Chart  II.). 
In  the  morning,  and  perhaps  throughout  the  greater  part  of  the  day,  the 
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Chart  IV.— Illustrative  of  reactionary  pyrexia  in  relation  to  recurrent  hsemorrhage  (temperature  before  and 
afterwards  being  continuously  normal).    The  loss  in  weight  was  also  noteworthy. 

record  is  normal.  Towards  evening,  however,  or  it  may  be  in  the  afternoon 

— more  rarely  in  the  morning — the  temperature  may  reach  99°-100-5°  F. 
Such  sub-febrile  waves  are  common  enough  in  subacute  and  chronic  condi- 

tions, treated  on  protective  lines,  with  insufficient  aeration. 
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Or  the  pyrexia  may  be  more  pronounced.     A  more  or  less  continued 
elevation  may  be  registered  several  degrees  above  the  normal  (see  Chart  III.). >tc 
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Chart  V. — Showing  intermittent  type  of  temperature  in  patient  with  widespread  bilateral  disease. 

Still  more   frequently  a  remittent  type  is   established,  the  temperature 
swinging  from  slightly  above  to  several  degrees  above  the  normal,  or  an 
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Chart  VI.— Illustrative  of  pyrexie  disturbance  produced  by  injection  of  1  mgr.  tuberculin  for  diagnostic 
purposes  in  patient  in  whom  tubercle  bacilli  were  unobtainable  owing  to  absence  of  expectoration. 

intermittent  type,  the  temperature  swinging  from  the  sub-normal  (perhaps 

96-5°  F.)  to  several  degrees  above  the  normal  (varieties  of  hectic)  (see 
Chart  V.).     The  opposing  limits  are  thus  widely  separated,  from  about 
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96°-104°  F.  From  time  to  time  the  different  types  may  be  established  in 
relation  to  the  same  individual. 

The  cause  of  the  pyrexia  is  not  quite  clear.  Clinically  it  is  not  always 
determinable.  It  seems  most  reasonable  to  seek  for  it  in  the  absorption  of 
soluble  toxins  produced  by  the  tubercle  bacillus.  And  in  support  of  this 
view  may  be  cited  the  pyrexial  disturbance  produced  by  the  introduction  of 
tuberculin  (see  Chart  VI.)  and  the  violently  swinging  temperature  in  miliary 
dissemination  throughout  the  lung.  On  the  other  hand,  it  must  be  recalled 
how  frequently  tubercle  is  present  in  the  lung,  in  considerable  activity,  as 
judged  by  physical  signs  and  expectoration,  and  similarly  in  other  organs, 
without  a  trace  of  pyrexia  from  day  to  day.  The  presence  of  other  organ- 

isms (streptococcus,  staphylococcus)  must  be  borne  in  mind,  and  the 
pyrexia  attributed,  in  part  at  least,  to  the  mixed  infection.  The  tempera- 

ture chart  sometimes  recalls  the  chart  of  pyaemia  not  a  little.  This 
view  is  emphasised  by  the  remarkably  rapid  change  which  is  produced  in 
the  type  of  temperature,  when  the  patient  is  placed  under  conditions  of 
hyperaeration. 

In  interpreting  the  temperature  record  from  day  to  day,  it  is  to  be 
borne  in  mind  that  the  tuberculous  patient  is  unduly  sensitive  to  disturb- 

ing influences.  Excitement  (even  the  visits  of  friends),  fatigue,  worry, 
gastro-intestinal  irritation,  onset  of  menses,  carious  teeth,  and  the  like,  may 
each  be  sufficient  to  cause  considerable  perturbation  in  the  temperature 
wave.  More  pronounced  perturbations  suggest  extension  or  complication, 
which  must  be  sought  for.  A  fresh  focus  of  pulmonary  disease  may  be 
found,  with  increased  absorption  of  toxins  (c/.  the  elevation  of  temperature 
induced  by  injecting  even  small  doses  of  tuberculin  into  the  tuberculous 
patient).  Or  there  may  be  a  miliary  dissemination  of  tubercle  throughout 
the  lungs  or  still  more  widely.  Or  there  may  be  secondary  involvement  of 
other  organs,  e.g.  the  intestine. 

Unduly  low  temperature  is  no  less  worthy  of  consideration.  It  may  be 
associated  with  grave  circulatory  depression,  as  at  the  downward  dip  in  the 
intermittent  type.  It  may  be  significant  of  shock  or  collapse,  as  sometimes 
in  pneumothorax.  It  may  be  associated  with  haemorrhage.  In  this  latter 
instance  it  may  be  succeeded  by  a  reactionary  pyrexia  (see  Chart  IV.). 

Emaciation. — This  is  a  classic  symptom  (phthisis,  consumption).  It 
may  be  one  of  the  earliest  noted.  The  patient  remarks  his  clothes  are  too 
big  for  him.  The  loss  is  not  confined  to  the  adipose  tissues.  It  is  notably 
present  in  relation  to  muscles.  Doubtless  all  tissues  suffer  more  or  less. 
The  loss  in  fat  is  especially  apparent  in  young  and  stout  subjects,  who  lose 
their  natural  roundness.  The  loss  in  muscle  is  apparent  by  the  flattening 
of  muscular  prominences,  and  flabbiness.  The  muscles  are  unduly  irritable 
to  direct  percussion  and  are  functionally  feebler.  Along  with  the  other 
muscles,  the  heart  tends  to  get  smaller.  The  emaciation  may  be  irregularly 
distributed.  Thus  the  limbs  or  trunk  may  be  especially  reduced,  while  the 

face  remains  full.  As  the  patient  says,  "  his  face  is  the  best  part  of  him." 
The  process  may  advance  progressively  from  week  to  week,  till  the  process 
of  skeletqnisation  is  nearly  complete  and  the  patient  is  almost  reduced  to 
skin  and  bones. 

The  cause  of  advancing  emaciation  is  doubtless  the  tuberculous  and, 
perhaps,  other  toxins.  These  act  (1)  by  producing  anorexia,  gastric  derange- 

ment, and  consequent  defective  nutrition,  and  (2)  by  producing  pyrexia, 
with  resultant  increase  of  tissue  metabolism  (cf.  the  increased  discharge  in 
the  urine  of  phosphates,  urea,  urates).  Experimentally  the  establishment 
of  an  advancing  marasmus  has  been  effected  by  the  injection  of  extracts 
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from  tuberculous  expectoration  and  filtered  bouillon  from  cultures  of  the 
tubercle  bacilli.  In  addition,  as  influencing  the  loss  of  weight,  diarrhoea, 
sweating,  and  haemorrhages  must  be  borne  in  mind. 

Gain  in  weight  is  a  most  satisfactory  indication  of  improvement.  Such 
increase  may  take  place,  while  pyrexia  continues,  when  the  patient  is  placed 
under  better  hygienic  conditions.  During  rational  treatment  the  gain  is 
frequently  phenomenal,  amounting  to  20-50  lbs.  Even  more  significant 
than  gain  in  weight  is  improvement  in  the  size  and  tone  of  muscles. 

Anaemia. — The  patients  tend  to  be  pallid,  earthy,  or  sallow.  There  is 
languor  and  debility,  and,  in  women,  less  or  more  pronounced  amenorrhcea. 
There  is  to  all  appearance  a  secondary  anaemia.  It  is  frequently  extreme  in 
relation  to  the  mucous  membrane  of  the  palate.  But  it  is  often  apparent 
rather  than  real.  Systematic  examination  of  the  blood  in  several  hundred 
cases  has  not  revealed  a  certain  rule.  The  red  blood  corpuscles  are 
frequently  enough  less  in  number,  but  in  the  majority  of  instances  not  to  a 
great  extent,  and  they  are  sometimes  actually  increased.  In  quite  early 
cases  reduction  is  oftener  observed.  The  amount  of  haemoglobin  is 
similarly  uncertainly  influenced.  The  mean  haemoglobin  value  is  much 
the  same  among  phthisical  as  among  non  -  phthisical  subjects.  The  an- 

aemic aspect  is  remarkably  recovered  from — it  may  be  in  a  week  or 
two — when  protective  methods  of  treatment  are  replaced  by  the  open-air 
method. 

In  the  earlier  stages  the  leucocytes  are  not  increased.  Later,  more 

particularly  in  pyrexial  conditions,  some  degree  of  leucocytosis  is  determin- 
able. It  is  especially  evident  in  presence  of  mixed  infection,  while 

contrariwise  it  seems  to  be  absent  in  acute  dissemination  of  tubercle.  This 

difference  is  not  without  diagnostic  value.  Tubercle  bacilli  are  seldom 
discoverable,  in  the  blood. 

Circulatory  Disturbance. — Eapidity  of  pulse  is  an  early  and  characteristic 
feature.  The  rapidity  is  often  apart  from,  and  out  of  proportion  to, 
elevation  of  temperature.  Blood  pressure  is  lowered,  as  is  evidenced  by  the 
reduced  tension  of  the  pulse.  With  the  progress  of  the  disease,  the  pulse 
gets  softer.  The  vessels  tend  to  be  dilated.  From  the  prognostic  point  of 
view,  a  slow  pulse  is  of  good  omen. 

The  cardiac  force  is  reduced.  The  heart  gets  smaller,  save  in  presence 
of  fibroid  phthisis,  when  the  right  heart  is  likely  to  be  enlarged,  owing 
to  increase  of  resistance  in  the  pulmonary  circuit.  Circulatory  disturbance 
is  further  manifested  by  the  tendency  to  rapid  change  of  colour,  local 
flushing,  which  comes  and  goes  (e.g.  malar  flush).  The  peripheral  circula- 

tion is  frequently  sluggish.  The  hands  and  feet  are  apt  to  be  cold.  On 
the  other  hand,  actual  cyanosis  is  not,  as  a  rule,  conspicuous.  The  finger- 

nails, ears,  and  lips  may  be  bluish,  but  profound  cyanosis  is  uncommon. 
The  chief  cause  of  the  circulatory  disturbance  is  the  tuberculous  toxin, 

which  acts  as  a  circulatory  depressant  and  vaso  -  dilator.  In  pyrexic 
conditions,  the  direct  action  of  the  elevated  temperature  on  the  heart 
muscle  must  be  considered.  The  pronounced  tachycardia  present  in  some 
cases  has  been  attributed  to  pressure  on  the  vagus  by  enlarged  and  caseating 
bronchial  glands.  Some  have  traced  it  to  pleuro-pericardial  inflamma- 
tion. 

Progressive  Enfeeblement. — "With  the  advance  of  the  disease,  the  patient 
becomes  physically  unfit.  This  is  manifested  by  an  undue  sense  of  tired- 

ness, even  after  sleep,  and  disinclination  for  work.  Complaint  may  be 
made  of  weakness  of  back  or  limbs,  or  again,  of  intellectual  disability. 
Such  symptoms  show  themselves  quite  early  in  the  disease.     They  cannot, 
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therefore,  be  wholly  attributed  to  the  fever  and  disturbance  of  nutrition. 
Rather  are  they  to  be  regarded  as  part  expression  of  the  systemic  intoxi- 

cation, whose  effects  we  have  already  considered  in  relation  to  circulation 
and  other  functions.  On  the  other  hand,  it  is  remarkable  how  many 
patients  continue  to  work  hard  in  every  line  of  life,  when  already  the 
disease  has  played  fearful  havoc  with  the  constitution. 

Gastro-intestinal  Disturbance. — This  is  frequent.  Indeed  loss  of 
appetite,  nausea,  and  digestive  difficulty  are  often  the  first  symptoms 
present.  So  true  is  this  that  intractable  dyspepsia  ought  to  raise  a 
suspicion  of  tuberculosis.  The  leading  feature  of  the  disturbance  is  delay 
in  the  digestive  process.  In  the  later  stages,  this  is  to  be  attributed  to 
deficient  muscular  activity,  lowered  circulation,  and  insufficient  HC1 
secretion,  as  effects  of  the  toxins.  At  the  earlier  stages,  probably  the  toxins 
are  responsible  in  part,  but  much  must  be  attributed  to  the  unhygienic 
life  commonly  led  by  the  patients.  Proof  of  this  is  afforded  by  the  rapid — 
almost  immediate — disappearance  of  the  symptoms  on  open-air  treatment 
being  adopted. 

Vomiting  is  common.  It  occurs  sometimes  in  relation  to  the  taking  of 
food.  In  most  cases,  however,  it  is  independent  of  meals.  In  either  case,  it 
is  usually  preceded  by  cough.  Some  patients  experience  after  the  taking  of 
food  a  tickling  irritation  which  precipitates  cough  (Magenhusten).  Others, 
apart  from  taking  of  food,  are  seized  with  a  violent — often  paroxysmal — 
cough,  which  is  succeeded  by  vomiting  (toux  emetisante).  The  vomiting  is 
not  associated  with  nausea.  The  cough  is  succeeded  by  the  vomiting  so 
closely  as  to  suggest  a  close  causal  relationship.  Most  probably  they  are 
both  dependent  on  undue  irritability  of  the  vagus.  Stimulus  of  one  set  of 
terminals  extends  its  influence  to  other  branches.  The  initial  irritation 

may  have  its  seat  in  pharynx,  larynx,  or  stomach.  Perhaps  the  trunk  of 
the  vagus  is  pressed  on,  as  by  enlarged  glands.  It  would  seem  reasonable 
to  admit,  however,  that  the  vomiting  may  sometimes  be  the  result  of  direct 
mechanical  disturbance  through  the  violence  of  the  cough,  just  as  the 

woman's  bladder  may  be  emptied.  Some  observers  have  reported  tenderness 
over  the  cceliac  plexus. 

The  bowel  is  frequently  sluggish.  Indeed,  apart  from  complication, 
constipation  is  the  common  habit.  The  causes  which  lead  to  diarrhoea  are 
considered  under  the  head  of  complications. 

Sweating  has  been  always  regarded  a  characteristic  symptom.  It  is 
esteemed  as  such  by  the  layman.  And  yet  it  is  absent  in  some  cases 
throughout,  and  it  need  hardly  be  present  in  any,  if  a  thorough-going  open- 
air  method  is  adopted.  At  the  Victoria  Hospital  for  Consumption,  Edin- 

burgh, sweating  is  of  the  rarest  occurrence  after  the  first  week  of  residence. 
Patients  are  frequently  admitted,  who  have  sweated  so  profusely  that  their 

clothes  have  been  changed  several  times  in  the  night,  and  in  a  few  days' 
time  the  symptom  disappears.  This  fact  has  important  bearings  on  the 
explanation  of  the  symptoms.  As  usually  occurring,  the  sweating  is 
reported  especially  in  relation  to  sleep,  both  by  night  and  day.  The  patient 
wakes  in^a  drenching  perspiration,  with  a  feeling  of  chill.  Frequently 
the  sweating  occurs  contemporaneously  with  a  fall  of  temperature.  But 
it  may  occur  apart  from  pyrexia,  and  it  is  frequently  an  early  mani- 
festation. 

The  most  obvious  explanation  of  its  occurrence  is  that  it  is  dependent 
on  absorption  of  toxins.  Such  toxic  perspiration  is  recognised  in  relation  to 
other  diseases.  The  toxins  may  act  directly  on  sweat-centres,  or  stimula- 

tion of  sweat-centres  may  result  from  exhaustion  of  the  respiratory  centre, 
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with  consequent  accumulation  of  C02  in  the  blood.  If  the  accumulation 
of  CO,  in  the  blood  be  admitted  as  of  causal  import,  I  suspect  that  the  ac- 

cumulation is  in  large  part  due  to  the  protective  measures  usually  practised 
and  the  consequent  defective  aeration.  This  conclusion  is  forced  on  one 
by  the  phenomenal  disappearance  of  sweating,  when  hyperaeration  is 
established. 

4.  Complications 

These  are  numerous.  They  result  from — 1.  Carriage  of  tubercle  bacilli 
to  other  parts  {e.g.  larynx,  intestines) ;  2.  Activity  of  circulatory  toxins 
{e.g.  waxy  disease) ;  3.  Activity  of  other  organisms  (mixed  infection) ;  4.  In- 

terference with  functional  activity  of  various  organs  through  pyrexia  and 
other  causes.  Eeference  has  been  already  made  incidentally  to  the 
occurrence  of  some.  It  is  not  easy — if  indeed  it  be  correct — to  draw 
a  line  of  distinction  between  symptoms  and  complications.  Tor  the  present 
purpose  it  will  be  convenient  to  review  the  latter  in  relation  to  the  several 
systems. 

{a)  Respiratory. — The  nose  may  be  the  seat  of  tuberculous  disease.  It  is 
not  uncommon  to  find  tubercle  bacilli  in  the  nasal  discharge.  Lying  in  contact 
with  the  lining  membrane,  this  may  lead  to  secondary  tuberculous  affections, 
which  may  extend  variously,  e.g.  along  Eustachian  tube.  Frequently  enough 
the  nostril  is  affected  directly  from  the  front  by  means  of  contagion  carried  on 
the  finger.  In  this  case  the  anterior  portions,  including  the  septum,  are 
more  likely  involved.  Either  tuberculous  ulceration  or  lupus  may  be 
present. 

The  larynx  is  very  commonly  affected  by  tuberculosis.  This  is  likely  to 
occur  in  advanced  stages  of  pulmonary  disease,  but  is  frequent  at  all  stages. 
The  larynx  should  be  examined  in  every  case.  Short  of  actual  disease 
there  may  be  determinable  undue  pallor,  flaccidity  or  catarrhal  condition  of 
the  parts  with  functional  disability,  which  may  be  the  forerunner  of  tuber- 

culosis. For  the  latter  infection  is  in  the  great  majority  of  cases  secondary 
to  the  pulmonary  lesion.  The  devitalised  tissues  are  easily  disturbed  by 
infective  sputum,  which  lies  in  contact  especially  with  the  posterior  surfaces 
by  night  and  at  resting  times.  A  doubly  vicious  influence  is  exerted. 
Chemically,  the  expectoration  exerts  unhealthy  influence  on  the  tissues, 
through  the  presence  of  toxins  and,  bacteriologically,  the  tubercle  bacillus 
may  obtain  a  suitable  nidus  in  the  feebly  resisting  structures.  Primary 
laryngeal  tuberculosis  is  much  less  common.  The  parts  especially  affected 
are  the  interarytenoid  fold,  the  aryteno-epiglottidean  fold,  and  the  posterior 
ends  of  the  true  cords,  but  any  part  may  be  attacked.  The  process  is,  at 
first,  infiltrative  and,  later,  ulcerative.  The  symptoms  include  all  degrees 
of  aphonia,  from  mere  huskiness  to  loss  of  voice,  pain,  dyspnoea.  When  the 

epiglottis  is  affected,  dysphagia  is  apt  to  appear,  and  frequently  forms  a' 
most  distressing  feature.  Lupus  of  the  larynx  occurs  as  a  rare 
phenomenon. 

The  trachea  and  bronchi  may  be  affected  secondarily  by  tuberculous 
deposits,  leading  to  ulcerative  changes.  The  smaller  bronchi  are  frequently 
disturbed,  and  tuberculous  bronchitis  and  peribronchitis  ensue.  Apart  from 
this,  simple  bronchitis  may  complicate  the  disease  from  time  to  time.  It 
is  not  surprising  to  find  the  tubes  in  an  unhealthy  state,  apart  from 
actual  infection,  through  the  constant  presence  of  more  or  less  irritating 
discharge. 
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The  lung  may  suffer  in  a  variety  of  ways.  Some  degree  of  emphysema 
is  generally  present.  This  is  the  result  of  forced  expiratory  effort  in 

coughing.  Elsewhere  I  have  indicated  reasons  for  adopting  the  name  "  com- 
plementary "  rather  than  "  compensatory."  The  symptoms  are  considered 

in  their  proper  place  (vide  "Emphysema,"  p.  154).  The  latter  frequently obscure  those  of  the  associated  tuberculosis.  It  is  desirable  to  accentuate 

the  significance  of  patchy  areas  of  emphysema  as  a  sign  contributory  to  the 
diagnosis  of  pulmonary  tuberculosis.  Pneumonoconiosis  may  have  been  the 
starting-point  of  the  process.  Though  it  is  not  an  universal  rule,  the  tendency 
is  for  the  infiltrative  consolidation  produced  by  dusty  occupations  to  become 

secondarily  tuberculous  through  inoculation  (vide  "  Pneumonokoniosis "). 
Gangrene  is  not  a  common  complication.  It  does,  however,  occasionally 
occur.  Acute  pneumonia  supervenes  often  enough  in  patients  who  have 
tuberculous  lungs.  Indeed,  the  weakened  lung  would  appear  to  afford 
especial  nidus  for  the  pneumococcus.  Except  for  the  superadded  difficulty 
in  diagnosis,  owing  to  the  pre-existing  consolidation,  the  phenomena  do  not 
differ  from  those  commonly  met  with  in  pneumonia.  The  course  of  the 
pneumonia  is  not  necessarily  aggravated.  Contrariwise  it  sometimes  appears 
unusually  light.  The  effect  on  the  tuberculous  lung  is  various.  In  many 
cases  no  effect  is  determinable.  Sometimes  the  tuberculosis  is  awakened  to 

fresh  activity  and  the  patient  is  sent  more  quickly  down  hill.  Sometimes 
the  tuberculous  process  actually  seems  benefited  by  the  attack.  So-called 
broncho-pneumonia  signifies  in  most  instances  an  exacerbation  and  extension 
of  the  tuberculous  process.  Erom  this  point  of  view  it  is  of  first  import- 

ance. The  disease  may  assume  from  the  first  a  broncho  -  pneumonic 
character,  or  a  previously  quiescent  process  may  assume  it  later.  In  either 
case  the  progress  may  be  very  rapid. 

The  pleura  is  certain  to  be  affected  at  one  time  or  another.  In  some 
cases,  pleurisy  appears  to  precede  the  tuberculosis  and,  as  is  sometimes 
stated,  leads  up  to  it.  This  is  a  misinterpretation.  The  pleurisy  is,  as  a  rule, 
an  effect  of  an  already  existing  infection.  It  is  a  toxic  disturbance  of  the 
serous  surface,  in  some  cases  due  to  the  eruption  through  the  pleura  of 
tubercle  directly,  in  others  to  the  action  of  circulating  toxins.  The  pleurisy 
may  be  dry.  Such  dry  pleurisies  occur  frequently  in  the  course  of  pul- 

monary tuberculosis,  in  some  cases  accompanied  by  pain,  in  others  painless. 
Adhesions  are  likely  to  follow  to  less  or  greater  extent,  till  gradually  the 
lung  gets  bound  down.  This  condition  shows  itself  in  limited  movement  of 
the  affected  area.  Or  the  pleurisy  is  accompanied  by  effusion  of  fluid. 
This  may  be  indicated,  though  not  always,  by  aggravation  of  symptoms, 

especially  breathlessness  and  pain,  and  by  physical  methods  (vide  "Pleurisy"). 
In  turn,  such  a  pleurisy  is  likely  to  induce  adhesions,  often  with  marked 
thickening  of  pleura  and  sub-pleural  infiltration.  The  effusion  may  be 
simply  serous.  At  other  times,  especially  when  actual  tubercle  is  present 

in  the  pleura,  it  is  hemorrhagic.  Or,  it  may  be  purulent  (vide  "  Empyema  "). 
Tubercle  bacilli  are  sometimes  found  in  the  fluid.  Following  absorption  in 
such  cases,  a  more  general  distribution  of  tubercle  may  occur,  and,  for 
example,  -symptoms  of  cerebral  or  cerebro-spinal  meningitis  supervene. 
Pneumothorax  is  a  not  uncommon  accident  in  the  course  of  pulmonary 
tuberculosis.  It  may  occur  at  any  time,  but  is  most  likely  when  excavation 
has  advanced.  It  commonly  results  from  the  bursting  of  a  vomica  which 
has  almost  reached  the  pleura.  It  takes  place  usually  in  relation  to  intra- 
pulmonary  stress,  as  in  coughing  or  making  forced  effort.  The  extra  strain 
seems  necessary  to  overcome  the  cohesion  between  the  layers  of  the  pleura. 
Apart  from  such  strain,  and  in  presence  of  sufficient  pleural  adhesion,  pneumo- 
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thorax  is  not  likely.  The  accident  is  indicated  by  a  sudden  accession  of  severe 
pain,  followed  by  increased  dyspnoea  and  by  physical  signs,  more  especially 

Trousseau's  bell  phenomenon  (vide  "Pneumothorax").  Following  the  estab- 
lishment of  pneumothorax  there  may  be  a  fall  of  temperature  and  evidence  of 

collapse.  The  patient  probably  lies  on  the  affected  side  to  give  scope  to  the 
activity  of  the  other.  The  effect  of  the  pneumothorax  on  the  disease  is 
curious.  At  first,  in  many  instances  it  is  followed  by  an  apparent 
improvement  in  symptoms.  So  definite  is  this,  that  artificial  pneumothorax 
has  been  proposed  as  a  means  of  treating  pulmonary  tuberculosis.  In  the 
long  run,  however,  and  in  most  instances  quickly,  the  situation  is  rendered 
more  grave,  and  death  follows  probably  within  a  month  or  two.  When 
along  with  air,  fluid  (blood  or  pus)  escapes  into  the  pleural  cavity, 
the  phenomena  of  a  hydro-  (hsemo-,  pyo-)  pneumothorax  may  be  re- 
cognised. 

(b)  Alimentary. — Some  of  these  have  been  mentioned  already. 
The  lips  are  rarely  affected  by  tuberculous  ulceration.  The  tongue  varies 

much.  Commonly  more  or  less  furred,  it  is  noteworthy  how  clean  and 
healthy  looking  it  may  be  throughout,  even  when  the  patient  is  seriously  ill. 
When  the  intestine  is  affected,  the  tongue  is  usually  red,  raw,  and  often  glazed, 
with  prominent  papillae.  Tuberculous  ulceration  is  commoner  on  the 
tongue  than  on  the  lips.  Aphthous  stomatitis,  due  to  invasion  of  the 
devitalised  structures  by  the  oidium  albicans,  tends  to  occur  at  the  latest 
stages.  It  is  in  large  part  the  result  of  want  of  proper  care  and  cleanliness 
of  the  mouth.  When  sufficient  attention  is  given  to  this,  such  stomatitis 
is  rare.  The  gums  are  often  pale  and  flabby  and  tend  to  bleed.  A  red  line 
on  the  gums,  frequently  described,  is  neither  constant  or  special  to  the 
disease.  The  mouth,  tonsils,  palate,  and  pharynx  occasionally  present 
tuberculous  ulceration.  These  may  interfere  with  deglutition,  and  deserve 
attention.  The  palate  is  often  conspicuously  pallid.  This  is  an  early 
manifestation  of  considerable  diagnostic  value.  The  oesophagus  is  rarely 
disturbed.  Ulceration  has  been  occasionally  reported.  Some  of  the 
stomach  disorders  rank  as  symptomatic,  and  have  been  detailed  in  the 
proper  place  (p.  105).  In  addition,  tuberculous  ulceration  must  be 
mentioned.  It  is  rare,  and  probably  not  discovered  during  life.  This  is 
due  to  swallowing  of  sputum.  The  fact  that  the  stomach  is  so  seldom  affected 
by  tuberculous  ulceration,  as  compared  with  the  intestine,  is  probably  to  be 
attributed  to  the  action  of  the  HC1  on  the  tubercle  bacillus.  There  may 
be  true  gastritis,  with  infiltration  and  thickening  of  stomach  wall,  and 
more  definite  interference  with  function  (anorexia,  nausea,  vomiting, 
diarrhoea).  Dilatation  of  the  stomach,  with  delayed  gastric  digestion,  may 
be  present. 

The  intestine  may  be  variously  affected,  with  resultant  diarrhoea.  Such 
diarrhoea  may  be  caused  by  unsuitable  or  excessive  food  supplies  or 
medicines,  as  in  other  subjects.  Here,  doubtless,  idiosyncrasy  plays  a  part 
By  such  means  a  catarrhal  condition  may  be  induced  or  maintained.  This 
must  always  be  thought  of  and  rationally  excluded  before  a  graver 
diagnosis  is  determined.  The  diarrhoea  may  be  the  expression  of  a  gastro- 

enteritis, or  the  diarrhoea  may  be  due  to  tuberculous  ulceration.  This  is 
caused  by  the  ingestion  of  sputum.  Its  occurrence  is  ministered  to  by  the 
constipation  which  is  often  present,  whereby  the  tubercle  bacilli  lie  long  in 
contact  with  devitalised  mucous  membranes.  It  locates  itself  anywhere, 
but  especially  in  the  ileo-csecal  neighbourhood,  affecting  the  intestines  both 
above  and  below.  It  manifests  itself  by  intractable  diarrhoea  (2  to  6  times 
or  more  per  diem),  pain  and  tenderness.     There  is  often  a  call  to  stool 
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in  the  early  morning.  Tubercle  bacilli  may  be  discovered  in  the 
stools.  Or  the  diarrhoea  may  be  symptomatic  of  amyloid  disease  of  the 
intestine.  This  is  usually  a  late  manifestation  in  relation  to  absorption 
from  vomicae.  The  diarrhoea  is  abundant,  colliquative,  and  painless. 
Abscesses  may  occur  about  the  lower  end  of  the  bowel.  These  are  not 
always  ischio-rectal,  nor  are  all  ischio-rectal  abscesses  of  tuberculous  origin. 
The  abscess  may  give  rise  to  fistula  in  ano.  Peritonitis  may  occur,  and  this 
in  various  ways : — 1.  By  extension  in  relation  to  glandular,  intestinal,  or 
other  abdominal  tuberculosis ;  2,  by  lymphatic  connections  from  pleura ; 

3,  rarely,  as  result  of  perforation  of  tuberculous  viscus  (vide  "  Tuberculous 
Peritonitis").  The  liver  may  be  affected  by  tubercle  directly  (miliary 
tubercle,  caseous  nodules,  and  abscess),  but  this  has  little  clinical  significance. 
It  may  be  enlarged  as  by  amyloid  disease,  congestion,  and  fat  infiltration 
(q.v.).  The  cause  of  these  is  most  likely  the  circulation  of  toxins  and  other 
products  of  lung  disintegration.  This  leads  to  disturbance  of  the  hepatic 
structures  and,  it  may  be,  local  deposit.  Fatty  liver  has  been  ascribed  to 
the  fatty  food-stuffs  (cod-liver  oil)  administered  to  the  patient.  This  is 
doubtful.  The  suprarenal  bodies  may  be  affected  by  caseation.  Of  this 
there  may  be  no  definite  evidence.  Sometimes  there  are  the  coincident 

features  of  Addison's  disease.  The  pancreas  is  probably  often  disturbed, 
and  to  this  some  of  the  digestive  difficulties  may  be  attributed.  The 
lesions  include  sclerosis,  caseation,  and  amyloid  change.  The  diagnosis  is 
obviously  difficult.  The  conditions  have  received  less  clinical  attention  than 
their  importance  justifies. 

(c)  Hemopoietic. — Enlarged  glands  are  frequent.  They  are  of  especial 
significance  in  young  subjects.  They  may  occur  anywhere,  and  are 
considered  under  appropriate  headings.  From  the  point  of  view  of  early 
diagnosis,  glandular  enlargements  in  young  subjects  are  rightly  suspected 
as  tuberculous.  In  addition  to  disfigurement,  which  occurs  in  superficially 
placed  glands,  glandular  enlargements  are  of  moment  in  two  directions, 
namely,  through  their  tendency  to  press  and  to  rupture.  Pressure  may  be 
exercised  on  the  bronchi  and  even  trachea,  so  as  to  interfere  with  respiration. 
If  on  one  bronchus,  collapse  of  lung  may  supervene,  which  in  virtue  of 
physical  signs  may  simulate  consolidation.  This  is  all  the  more  likely  if 
the  change  is  limited  to  the  upper  lobe.  Or  veins  may  be  pressed  on,  with 
resultant  venous  engorgement,  cyanosis,  and  more  rarely  oedema.  The 
vagus  trunk  or  its  recurrent  branch  may  be  involved,  so  as  to  cause 
paroxysmal  bouts  of  cough,  dyspnoea,  vomiting,  increased  frequency  of 
pulse,  or  aphonia.  Eupture  occurs  in  relation  to  suppurating  caseous 
glands.  It  may  take  place  into  the  trachea  and  cause  suffocation ;  it  may 
take  place  into  a  bronchus  and  lead  to  nasty  broncho-pneumonia ;  or  it 
may  take  place  into  the  oesophagus.  The  spleen  may  be  unaffected,  or,  at  least, 
no  change  can  be  determined  clinically.  Thus  tubercle  is  common,  but  is 
not  recognised  during  life.  In  many  cases  the  spleen  is  small  and 
apparently  atrophied.  In  some  cases  it  undergoes  amyloid  change,  when 
its  size  is  increased,  either  as  diffuse  waxy  spleen — the  larger — or  sago  spleen. 
Diagnosis  may  rest  on  direct  signs,  but  is  chiefly  dependent  on  evidence  of 
amyloid  disease  elsewhere  (kidney,  liver,  intestine). 

(d)  Circulatory. — We  have  seen  that  the  pulse  tends  to  be  rapid  and  of 
•  low  tension.  With  the  advance  of  disease,  this  becomes  more  marked.  The 
i  heart  is  generally  small  and  atrophied  in  all  its  parts.  This  is  in  line  with 
I  the  atrophied  state  of  the  muscles  throughout  the  body.     There  may  be 
1  pathological  evidence  of  fatty  degeneration,  or,  occasionally,  of  deposit  of 
u  tubercle,  but  this  has  little  clinical  significance.    The  right  ventricle  tends  to 
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be  enlarged  (dilatation,  hypertrophy)  in  presence  of  pronounced  fibrosis  of 
lung  (increased  resistance).  Frequently  the  area  of  superficial  cardiac 
dulness  is  increased  through  retraction  of  the  affected  lung.  This  is 
conspicuous  on  the  left  side,  where  widespread  pulsation  of  the  heart  may 
be  determined,  and  marked  pulsation  of  the  pulmonary  artery  in  the  second 
left  intercostal  space.  Pericarditis  is  not  very  common,  but  occurs  both  in 
dry  form  and  with  effusion.  It  is  chiefly  due  to  lymphatic  connection 
between  pericardium  and  pleura  (in  some  cases,  peritoneum).  Symptom- 
atically  it  is  not  always  distinguishable,  owing  to  the  state  of  the  patient. 

The  symptoms  and  signs  are  discussed  under  "  Pericarditis."  Endocarditis 
(q.v.)  is  even  rarer.  It  should  be  borne  in  mind  that  murmurs  suggestive 
of  endocarditis  may  be  due  to  secondary  anaemia,  or,  perhaps,  to  dislocation 
of  vessels  in  connection  with  retraction.  This  may  explain  systolic 
murmurs  sometimes  audible  in  the  pulmonary  area,  and  similar  murmurs, 
best  heard  during  expiration,  over  the  subclavian  artery.  Tuberculous 
endocarditis  has  been  found  especially  in  relation  to  the  mitral  valve. 
Tubercle  bacilli  have  been  discovered  by  more  than  one  competent  observer. 
Other  organisms  have  been  found  in  several  instances  (mixed  infection). 
In  young  subjects  the  valve  segments  are  sometimes  found  retracted  by 
fibrous  contraction.  This  is  supposed  by  some  to  be  an  expression  of 
tuberculous  change.  On  the  other  hand,  attention  has  been  directed  to  the 
infrequent  concomitance  of  pulmonary  tuberculosis  and  mitral  disease, 
especially  stenosis.  On  this  fact  has  been  based  the  congestive  treatment 
of  articular  tuberculosis.  There  can  be  no  doubt  that  the  concomitance  is 

not  common.  This  is  the  more  striking,  if  we  recall  the  comparatively 
sedentary  life  which  the  subjects  of  valvular  disease  necessarily  lead.  Still 
the  concomitance  is  far  from  being  excluded.  It  seldom  happens  that  the 
writer  is  without  one  or  more  such  case  under  observation.  At  the  present 
time  it  happens  that  three  cases  are  under  treatment,  in  which  the  double 
condition  is  definitely  present.  The  vessels  are  affected  in  various  ways. 
With  failing  circulation  towards  the  end,  (edema  of  the  extremities  may 
appear.  Tuberculous  arteritis  leads  to  more  widespread  dissemination  of 
tubercle.  Arterial  thrombosis  is  rare,  but  may  occur  with  grave  result. 
Clotting  may  take  place  in  the  right  heart  and  give  rise  to  pulmonary 
embohsm,  with  urgent  or  slighter  manifestation  according  to  the 

extent  of  blocking  (vide  "  Embolism,"  p.  167).  Venous  thrombosis  is  more 
frequent.  Phlegmasia  alba  dolens,  due  to  venous  blocking,  is  compara- 

tively common.  It  occurs  especially  in  relation  to  the  lower  extremity, 
which  is  swollen,  pallid,  and  tender. 

(e)  Uro-genital. — Eeference  may  be  made  to  the  altered  character  of  the 
urine,  e.g.,  the  increased  discharge  of  phosphates.  This  phosphaturia  has 
been  held  to  be  symptomatic.  The  occurrence  of  the  diazo  reaction  in 
pyrexial  stages,  as  in  other  pyrexial  urines,  should  also  be  recalled.  The 
kidney  may  undergo  amyloid  disease,  or  show  evidence  of  inflammatory 
change.  Sometimes  both  conditions  are  present.  The  occurrence  of 
amyloid  disease  is  suggested  by  polyuria  (urine  of  low  sp.  gr.),  albuminuria, 
passage  of  hyaline  casts,  and  some  degree  of  dropsy  (there  may  be  little). 
When  this  is  combined  with  inflammatory  disease  the  amount  of  urine 
becomes  less,  and  the  dropsy  and  albuminuria  more  pronounced.  Fatty, 
granular,  and  even  epithelial  and  blood  casts  may  be  present.  The  cause  of 
the  kidney  disturbance  is  various.  Amyloid  disease  is  referable  to  the 
circulating  toxins  and  waste  products  from  lung  disintegration.  The 
inflammatory  form  is,  perhaps,  traceable  to  errors  of  dietary — this  is  a  not 
unimportant  aspect  of  forced  feeding — and  to  the  over  use  of  medicinal 



LUNG,  TUBERCULOSIS  OF  111 

agents  (alcohol,  terebene,  tuberculin,  etc.).  In  the  course  of  this  complica- 
tion, or,  it  may  be,  in  relation  to  genito-urinary  tuberculosis  (q.v.),  urcemic 

symptoms  may  supervene.  These  are  rarely  of  acute  sort,  but  include 
increased  dyspnoea,  congestion  and  cedema  of  lungs,  pleurisy,  vomiting, 

which  greatly  aggravate  the  patient's  condition. 
Genito  -  urinary  tuberculosis  may  affect  the  kidney,  ureter,  bladder, 

prostate,  seminal  vesicles,  vas  deferens,  and  more  rarely  the  uterus  and 
ovary.  Symptomatically  it  is  probably  revealed  by  changes  in  the  urine. 
The  patient  passes  pus  (with  a  corresponding  amount  of  albumin),  flaky, 
shreddy,  caseous  debris,  and  perhaps  blood.  In  the  sediment — it  is  some- 

times necessary  to  centrifuge  the  urine — tubercle  bacilli  are  discoverable  by 
the  method  described  in  relation  to  the  sputum.  Sometimes  there  is 
marked  lumbar  pain,  and  occasionally,  in  reduced  subjects,  renal  enlargement 
may  be  determined.  When  the  bladder  is  especially  affected,  symptoms  of 
cystitis  may  be  present,  but  may  be  quite  wanting.  The  cause  of  genito- 

urinary tuberculosis  affords  scope  for  discussion.  It  may  be  induced  by 
carriage  of  bacilli  through  blood  and  lymphatic  streams.  Thus  in  the 
female  it  may  pass  almost  directly  from  the  peritonitis.  When  other 
organs  save  the  lungs  are  healthy,  it  is  reasonable  to  seek  for  an  explanation 
in  local  inoculation.  This  has  been  shown  to  occur  in  connection  with 

coitus,  and  probably  also  with  masturbation. 
The  relations  of  pulmonary  tuberculosis  with  reproductive  activity  are 

various.  In  the  male  sometimes  there  is  an  increased  proclivity  to  sexual 
congress.  Examples  of  this  are  numerous.  Thus  one  patient,  in  extremely 
emaciated  condition,  is  reported  to  have  had  coitus  on  the  day  of  his  death. 
In  other  instances  the  activity,  at  first  probably  increased,  disappears  with 
the  progress  of  the  disease.  In  the  female,  amenorrhoea,  or,  at  least,  scanty 
menstrual  flow,  appears  early.  Only  rarely  is  there  monorrhagia.  When 
pregnancy  is  established,  it  appears  at  first  to  exert  a  conservative  influence. 

Cough  and  other  symptoms  may  lessen  or  disappear,  and  the  patient's 
general  condition  seems  better.  But  during  the  puerperium  and  thereafter 
the  patient  fares  badly.  There  is  commonly  a  marked  aggravation  of 
symptoms,  the  general  condition  is  much  prejudiced,  and  the  fatal  issue  is 
usually  hastened.  Apart  from  pregnancy,  and  indeed  in  the  male  sex,  the 
mammary  gland  on  the  affected  side  has  been  reported  as  becoming 
enlarged. 

(/)  Nervous. — The  carriage  of  tubercle  bacilli  to  the  central  nervous 
system  is  common.  It  is  especially  so  in  children,  but  is  commoner  in 
adolescents  and  adults  than  is  sometimes  supposed.  The  carriage  is  affected 
chiefly  by  way  of  the  blood-stream.  It  may  take  place,  however,  by  the 
lymph-stream,  as  when  the  spinal  cord  is  reached  gradually  by  continuity 
of  structure,  or  when  the  cerebrum  is  invaded  from  nose  or  ear,  which  in  turn 
has  been  secondarily  affected  by  tuberculous  expectoration.  The  invasion 
of  the  central  nervous  system  takes  the  form  most  frequently  of  meningitis, 
or,  it  may  be,  of  tuberculous  masses  or  nodules  within  the  cerebro-spinal 
matter.  Meningitis  may  occur  anywhere  in  the  cerebro-spinal  meninges, 
but  is  most  commonly  basilar.  The  symptoms  are  fully  considered  else- 

where (see  "  Meningitis,"  p.  478).  As  it  develops  in  relation  to  pul- 
monary tuberculosis,  e.g.,  in  grown  subjects,  it  is  desirable  to  emphasise 

the  significance  of  intractable  headache,  irritability,  giddiness,  causeless 
vomiting,  hemiplegic  or  other  paralytic  manifestation,  e.g.  of  cranial  nerves, 
inequality  of  pupils,  stupor,  cervical  rigidity,  convulsions.  In  doubtful 
cases,  an  examination  of  the  fundus  oculi  may  prove  serviceable  (choroidal 

i  tubercle,  optic  neuritis).     Exploratory  puncture  (lumbar)  and  withdrawal 
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of  cerebro  -  spinal  fluid  for  examination  (tubercle  bacilli)  has  also  been 
practised.  It  is  important  to  bear  in  mind  that  cerebro-spinal  meningitis 
may  ensue  rapidly  in  apparently  slight  cases  of  pulmonary  tuberculosis. 
Thus  the  writer  has  seen  it  supervene  in  patients  whose  lung  condition — 
though  undoubted — had  not  been  considered  till  the  complication  occurred, 
and  again  in  patients,  after  pleurisy  with  effusion  or  with  localised  lung 
mischief,  who  seemed  doing  excellently  well.  Sometimes  it  appears  to  be 
determined  by  excitement  or  exhaustion.  Thus  in  several  cases  it  has 
supervened  quickly  after  long  railway  journeys.  This  may  be  coincidence, 
but  it  is  worthy  of  recollection  in  relation  to  the  sending  of  patients  to 
health  resorts  at  a  distance.  In  more  than  one  case,  it  has  supervened  after 
a  round  of  gaiety  undertaken  too  quickly  after  convalescence.  Tuberculous 
masses  or  nodules  may  occur  in  the  cerebrum  or  cerebellum.  They  may  be 
multiple  and  of  varying  size.  The  symptoms  produced  by  their  presence 
are  largely  those  of  cerebral  tumour  (q.v.)  and  depend  on  their  site.  They 
may  give  rise  to  no  symptoms  whatever.  Occasionally  hemiplegia  mani- 

festations and  the  like  occur  without  any  discoverable  trace  post-mortem  of 
tuberculous  deposit.  These  cases  may  be  referable  to  the  circulation  of 
toxins.  It  seems  certain  that  the  circulation  of  toxins  formed  in  relation 

to  the  tuberculous  process  may  produce  peripheral  neuritis.  Corresponding 
changes  have  been  found  in  the  nerve  structure.  Clinically,  the  neuritis 
may  be  characterised  by  sensory  disturbance  (pain,  hyperesthesia,  anaes- 

thesia) and  motor  disturbance,  with  atrophy  of  muscle.  To  the  first  group 
may  be  relegated  many  of  the  aches  and  pains  which  the  tuberculous 
patient  experiences  throughout  his  illness.  Thus  there  may  be  severe 
neuralgia,  with  tender  points  on  pressure.  This  may  be  anywhere,  e.g., 
intercostal,  sciatic,  etc.,  and  is  sometimes  most  obstinate.  Or  the  muscles 
are  painful  or  tender  to  touch  and  on  movement.  These  myalgic 
manifestations  are  often  vaguely  described  as  rheumatic.  So  too  are 
articular  pains  which  are  common  enough.  To  this  category  may  be 
assigned  a  condition  of  extreme  pain — melalgia — occurring  about  the  knee 
and  extending  over  the  leg,  in  advanced  stages  of  the  disease.  Neverthe- 

less, every  pain  and  ache  occurring  through  so  prolonged  an  illness  must 
not  be  attributed  essentially  to  the  tuberculous  affection.  The  special  senses 
may  be  disturbed  variously.  Reference  has  already  been  made  to  nose  and  eye 
(optic  neuritis,  choroidal  tubercle).  The  ear  is  often  enough  attacked 
(otitis  media),  doubtless  by  extension  through  the  Eustachian  tube,  as  in 
coughing.  The  tubercle  bacillus  is  sometimes — not  always — determinable 
in  the  discharge. 

The  mental  condition  of  the  patient  varies  much.  The  classical 
attitude  of  extreme  hopefulness — spes  phthisica — is  far  from  being  always 
in  evidence.  It  is  more  frequent  in  acute  varieties,  where  the  patient 
throughout  dreams  of  nothing  but  recovery,  and  fondly  details,  perhaps 
on  the  day  of  his  death,  plans  for  future  work  or  enjoyment.  Such 
extreme  hopefulness  is  anything  but  universal,  and  would  seem,  in  consider- 

able part  at  least,  an  expression  of  the  quality  of  nerve  tissue  of  the 
individual  affected — and  this  may  explain  the  comparatively  rapid  progress 
of  disease — rather  than  an  attribute  of  the  disease  itself.  For  contrariwise, 
it  must  be  admitted  that  a  large  proportion  of  patients  become  depressed 
and  little  interested,  in  life.  This  mental  attitude  is  more  definitely 
determined  in  what  is  described  as  phthisical  insanity.  The  subjects  tend 
to  be  unsettled,  irritable,  and  unsocial.  Reticent  and  even  silent,  they 
cease  to  manifest  interest  in  things  around  them.  Frequently  they  come 
to  evince  symptoms  of  suspicion  of  persons  and  actions,  refusing  food  and 
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even  threatening  to  commit  suicide.  In  judging  of  cases,  it  must  be  borne 
in  mind  that  insane  patients  have  a  special  proneness  to  become  phthisical — 
a  fact  referable  in  part  to  their  lowered  nutrition,  and  in  considerable  part 
to  the  close,  badly  ventilated,  and  probably  infected  rooms  which  they  may 
have  to  occupy.  In  this  respect  asylums  have  improved  much  within 
recent  times,  and  there  has  been  a  corresponding  diminution  in  the 
frequency  of  deaths  from  tuberculosis.  There  still  remains  much  to  be 
desired. 

(g)  Locomotory. — Reference  has  been  made  more  than  once  to  the  undue 
irritability  and  wasting  of  muscles.  There  remain  to  be  mentioned  tuber- 

culous affections  of  bones  and  joints.  These  are  not  very  infrequent,  more 
particularly  in  relation  to  the  sternum,  costal  cartilages,  ribs,  and  vertebrae. 
In  connection  with  these,  carious  conditions,  with  the  formation  of  chronic 
abscesses,  occur.  These  may  form  considerable  projections  from  the  surface 
of  the  thoracic  wall.  The  carriage  of  the  bacillus  is  effected  by  the  blood- 

stream, or  more  directly  by  lymphatic  channels  from  affected  pleura  or  lung. 
(A)  Integumentary. — The  skin  and  cutaneous  appendages  suffer  in  a 

variety  of  ways.  The  skin  has  frequently,  especially  in  acuter  conditions, 
a  delicate  translucency,  which  reveals  capillary  blushing  readily  (malar 
Hush).  In  many  cases  it  remains  of  coarser  texture,  and  the  complexion  is 
grayish,  muddy,  sallow.  Brownish  coloration  of  the  skin,  either  patchy  or 
more  general,  is  common  (chloasma  phthisicorum).  Still  more  marked 
pigmentation  of  fawn  colour  occurs  in  considerable  areas  on  the  back,  chest, 
and  abdomen.  This  is  accompanied  by  fine  scaliness  (pityriasis  versicolor). 
If  the  scales  be  removed,  and  examined  microscopically,  the  mycelium  and 
spores  of  the  microsporon  furfur  are  visible.  This  parasitic  affection, 
although  not  limited  to  tuberculosis,  occurs  more  frequently  here  than  in 
other  conditions.  Its  appearance  means  lowered  vitality  and  want  of  cleanli- 

ness in  respect  of  the  skin.  When  the  skin  is  properly  bathed  and  groomed, 
and  sweating  prevented  or  minimised,  the  condition  is  not  likely  to  appear. 
Apart  from  parasitic  invasion,  the  skin  frequently  presents  a  harsh,  dry 
surface,  with  tendency  to  coarser  desquamation  ('pityriasis  tahescentium). 
At  other  times  the  skin  is  conspicuously  oily  (seborrhea).  All  these  states 
indicate  the  desirability  of  proper  skin  toilet.  A  satisfactory  toilet  is  the 
more  necessary  in  view  of  the  wholesale  neglect  of  the  skin  as  a  heat- 
regulating  mechanism.  The  heaping  on  of  clothing  and  breast-protectors 
commonly  seen — eight,  ten,  twelve  layers— is  unphysiological  as  well  as 
dirty.  The  skin  does  not  get  a  chance.  (Edema  from  circulatory  failure, 
and  phlegmasia  from  thrombosis,  have  been  referred  to  already.  Tuberculous 
warts  and  sores  are  occasionally  found.  They  are  in  rare  instances  the 
starting  of  the  process.  They  may  occur  from  post-mortem  or  operation  injury 
or  by  accident,  as  by  the  cut  from  the  broken  glass  of  a  sputum  bottle.  Lupus 
is  present  sometimes.  In  relation  to  the  large  number  of  cases  of  pulmonary 
tuberculosis  its  frequency  is  small.  The  carriage  of  the  bacilli  is  in  these 
cases  directly  from  without.  Its  common  distribution  about  the  nose  and 
face  is  highly  suggestive  of  causation  through  the  use  of  infected  handkerchiefs 
and  towels  or  the  application  of  a  dirty  finger.  The  hair  tends  to  get  limp, 
thin,  and  in  some  cases  brittle.  This  is  not  always  so.  Often  the  patient 
is  unusually  hairy,  the  skin  of  the  trunk  being  covered  by  a  soft,  downy 
coating.  Rapid  development  of  grayness  has  been  noted.  The  nails  may 
similarly  assume  an  unhealthy  aspect.  Clubbing  of  the  fingers  with  round- 

ing of  the  nail  surface  may  be  observed.  It  seems  due  chiefly  to  thickening 
of  the  subcutaneous  structures  of  the  ends  of  the  fingers.  Rontgen-ray 
examination  indicates  that  the  osseous  structure  is  little,  if  at  all,  altered. 
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Clubbing  does  not  occur  in  all  cases,  and  is  not  special  to  pulmonary  tuber- 
culosis. It  is  met  with  in  conditions  of  chronic  circulatory  derangement, 

pleurisy,  empyema.  Its  actual  causation  is  still  a  moot  point.  Eeference 
may  here  be  made  to  the  occasional  occurrence  of  cutaneous  emphysema. 
This  is  infrequent.  It  may  be  limited  or  general,  and  is  due  to  the  escape 
of  air  into  the  tissues  through  a  breech  in  the  respiratory  organs,  e.g.  of  the 
trachea  or  bronchus,  or  the  lung  more  directly,  e.g.  by  bursting  of  a  vomica 
in  presence  of  adherent  but  unresisting  pleura.  The  gradual  leakage  of  air 
through  diseased  pulmonary  structures,  apart  from  actual  breech,  has  been 
suggested.     Its  occurrence  is  very  doubtful. 

5.  Clinical  Varieties  and  Progress 

The  variation  in  clinical  course  is  not  less  immense  than  the  variation 

in  symptomatology.  One  case  terminates  fatally  within  six  or  eight  weeks ; 
another  lasts  for  many  years.  One  case  seems  to  commence  abruptly, 
and  runs  a  rapid  course  throughout.  Another  commences  no  less  acutely, 
but  after  a  few  weeks  passes  into  a  quiescent  state.  The  quiescence  may 
be  lasting,  or,  in  turn,  be  interrupted  by  a  recrudescence  of  symptoms. 
Such  alternation  of  activity  and  latency  is  frequent,  and  may  be  repeated 
in  the  same  individual  many  times.  Another  case  commences  insidiously, 
and  continues  for  long  without  urgent  symptoms ;  or  suddenly  the  even 
progress  is  abruptly  altered  by  the  advent  of  gravest  manifestations,  either 
pulmonary  or  constitutional,  or  through  implication  of  another  organ. 

Factors  determining  Clinical  Variation. — What  determines  the  remark- 
able variation  of  clinical  course  ?  Eeference  has  already  been  made  in- 

cidentally to  the  leading  contributory  factors.     They  include — 
(a)  The  avenue  and  point  of  attack. — When  the  lung  is  infected 

primarily,  by  way  of  the  air-passages,  the  progress  is  likely  to  be  slower.  The 
life-history  of  the  tubercle  bacillus  explains  why  this  should  be.  The  growth 
of  the  tubercle  bacillus  is  slow  as  compared  with  that  of  many  other  micro- 

organisms. The  slowness  of  progress  may  continue  so  long  as  the  spread  of 
the  process  is  by  continuity.  The  resultant  local  changes,  especially  fibrosis, 
act  in  part  as  barriers  to  the  extension  of  the  process. 

When  the  spread  occurs  by  aspiration  of  tuberculous  discharge,  e.g.  from 
bronchial  tubes,  the  subsequent  progress  may  be  very  rapid. 

When  the  avenue  of  pulmonary  infection  is  the  blood -channel,  the 
progress  is  most  rapid.  In  such  case  the  process  may  be  truly  fulminant. 
This  may  occur  secondarily  to  an  earlier  affection  of  lung,  or  may  be  secondary 
to  a  local  process  in  another  organ  or  structure  (visceral,  glandular,  osseous, 
cutaneous  tuberculosis).  The  earlier  process  may  have  been  latent,  until 
by  mischance  (e.g.  gradual  softening  or  surgical  interference)  entrance  is 
obtained  into  blood-channels. 

When  the  spread  occurs  by  lymphatic  channels,  the  rate  of  progress  is 
dependent  on  the  permeability  of  these.  The  channels  are  more  likely  to 
be  permeable  in  rapidly  advancing  than  in  sluggish  conditions.  They  are 
more  likely  to  be  open  in  young  than  in  old  subjects. 

(b)  The  constitution  of  the  patient. — We  have  seen  that  individuals 
vary  very  much  in  respect  of  susceptibility  to  tuberculosis.  While  that  is 
true,  yet  the  less  susceptible  person  may  become  inoculated.  In  such  case 
the  progress  of  the  disease  is  likely  to  be  slow.  Natural  barriers  to  advance, 
existing  at  numerous  points,  offer,  each  in  turn,  extra  resistance.  The 
converse  is  true  of  more  susceptible  subjects.  They  offer  less  resistance  to 
inoculation,  and  one  by  one  the  natural  barriers  are  more  easily  overcome. 
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From  this  point  of  view  family  history  throws  important  light   on   the 
probable  rate  of  progress. 

(c)  The  actual  state  of  the  patient. — Individual  susceptibility  varies 
much  from  time  to  time.  Thus  the  child  after  measles  or  whooping-cough, 
and  the  adult  after  influenza,  offer  less  resistance  than  at  other  times.  The 
frequency  with  which  pulmonary  tuberculosis  follows  these  is  recognised. 
Commonly  thereafter  the  clinical  course  of  an  already  existing  tuberculosis 
becomes  more  rapid.  Such  diminution  in  resistance  may  be  referable  to 
general  conditions  or  local  changes  in  the  lung,  e.g.  catarrhal  states  of 
passages,  pneumonokoniosis. 

(d)  Existence  of  precedent  tuberculosis-  either  in  lung  or  elsewhere. — 
Precedent  tuberculosis  is  doubly  significant.  The  recent  manifestation  may 
be  definitely  secondary  to  an  earlier  affection.  The  course  of  events  will 
then  be  rapid  or  slow,  according  to  the  avenue  of  extension ;  or  the  recent 
manifestation  may  be  expression  of  a  fresh  infection.  For  one  tuberculous 
attack,  far  from  affording  immunity,  actually  produces  a  liability  to  further 
attack.  As  it  proceeds,  the  recent  process  may  kindle  the  older  one  into 
fresh  activity  (cf.  the  results  of  tuberculin  injection),  and  thereby  bacilli  or 
their  products,  or  both,  be  disseminated  more  widely. 

(e)  The  domestic  and  social  conditions  of  the  patient. — These  play  an 
important  part.  Apart  from  inherited  liability  we  have  recognised  an 
acquired  liability  of  tissue.  In  proportion  as  the  patient  can  remove  him- 

self without  delay  from  vicious  influences  (indoor  life,  unhealthy  occupation, 
irregularity  of  meals,  etc.),  the  progress  of  the  disease  may  be  delayed  or 
arrested.  Conversely,  a  continuance  of  these,  or  a  return  thereto  after  cure 
has  been  effected,  is  most  prejudicial.  A  reawakening  of  the  old  process  is 
likely  to  follow,  and  this  may  go  rapidly  ahead.  This  is  the  great  difficulty 
in  relation  to  the  treatment  of  pulmonary  tuberculosis  among  the  working- 
classes.  It  is  especially  on  this  account  that  the  writer  suggested  the 
establishment  of  tuberculous  colonies,  where  for  long  periods  treatment  on 
outdoor  lines  might  be  continued,  the  patient  engaging  in  gardening  or 
agricultural  pursuits  as  strength  permitted. 

Clinical  Varieties. — The  recognition  of  the  more  evident  differences  in 
course  and  progress  gives  sanction  to  the  following  grouping  of  cases  from 
the  clinical  point  of  view — viz.  1.  Acute,  2.  Subacute,  3.  Chronic.  In 
admitting  the  division  as  convenient  for  working  purposes,  we  must  not 
lose  sight  of  the  fact  that  the  limits  are  far  from  exact.  As  we  have  seen, 
the  acute  and  subacute  may  become  chronic.  The  subacute  and  chronic 
may,  in  turn,  become  acute.  There  is  endless  possibility  of  variation  in 
individual  cases.  It  may  be  serviceable  to  add  a  few  words  of  description 
regarding  each  group. 

1.  Acute.1 — This  includes  especially — 
(a)  Acute  Miliary  Tuberculosis,  in  which  there  is  a  widespread  dissemina- 

tion of  tubercle  throughout  the  lung,  either  alone  or  as  part  of  a  general 
miliary  tuberculosis.  The  dissemination  occurs  by  way  of  the  blood- 
channels. 

The  onset  is  commonly  acute,  but  may  be  subacute.  The  condition  may 
supervene  as  an  exacerbation  in  the  course  of  a  chronic  tuberculosis.  Of 
thoracic  symptoms  dyspnoea  is  conspicuous.  Respirations  may  amount  to 
35-70  per  minute.     Cyanosis  is  probably  evident  as  the  process  advances. 

1  The  term  galloping  consumption  has  been  applied  to  pulmonary  tuberculosis,  which  runs  an 
acute  course.  Iu  this  sense  it  may  be  used  as  synonymous  with  acute,  as  here  described.  It 
has  been  limited  by  some  to  the  broncho-pneumonic  variety  (q.v.),  by  others  to  acute  miliary 
tuberculosis  (q.v.). 
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There  may  be  nothing  remarkable  about  the  cough,  and  expectoration  is 
often  absent.  Even  if  sputum  be  obtainable,  the  tubercle  bacillus  is  usually 
not  determinable.  Physical  signs  are  poorly  marked  in  proportion  to  the 
amount  of  systemic  disturbance  (vide  p.  99).  Constitutional  phenomena  are 
marked.  The  appearances  may  simulate  those  of  enteric  fever.  Temperature 

runs  high — 102°-104°  F. — and  is  of  more  or  less  continued  type,  subject  to 
remissions.  Sometimes  there  is  no  apparent  pyrexia.  The  pulse  is  rapid 
and  soft.  Intense  emaciation  and  enfeeblement  quickly  supervene.  The 
progress  towards  death  is  usually  swift.  Sometimes  evidence  of  a  wider 
dissemination  of  tubercle  may  be  present  (tuberculous  meningitis,  tubercle 
in  choroid,  tubercle  bacilli  in  blood). 

(b)  Lobular  or  Broncho-Pneumonic  Tuberculosis,mwhichtl\e  dissemination 
is  widespread  and  patchy.  The  scattered  foci  are  either  caseous  or  indurated. 
The  dissemination  results  from  aspiration  of  tuberculous  material,  probably 
from  an  older  area  of  softening.  Hence,  though  apparently  an  acute  process 
from  the  first,  it  is  frequently  an  exacerbation  of  an  older  process,  which  may 
have  escaped  recognition.  Acute  dissemination  may  have  been  subsequent 
to  an  acute  illness  (influenza,  the  puerperium),  which  roused  the  latent 
process  to  activity. 

The  clinical  course  is  commonly  acute  and  rapid.  Local  manifestations 
are  wont  to  be  more  conspicuous  than  in  the  last  variety.  The  sputum, 
which  may  be  abundant,  is  muco-purulent  or  purulent,  and  contains  tubercle 
bacilli  and  elastic  tissue.  Physical  signs  correspond  with  the  lobular 
distribution.  Constitutional  phenomena  are  also  pronounced.  Pyrexia  is 
marked,  and  now  more  definitely  remittent  in  type.  The  circulation  is  soon 
gravely  prejudiced,  and  the  patient  tends  to  sink  with  toxic  symptoms. 
The  patient  may  die  in  four  or  eight  weeks,  or  as  many  months. 

(c)  Lobar  or  Pneumonic  Tuberculosis,  in  which  the  dissemination  appears 
especially  localised  to  a  lobe.  In  this  instance  also  there  may  be  evidence 
of  an  older  process  or  of  change  in  the  other  lung. 

The  course  of  events  in  this  variety — which  in  strict  sense  is  not  very 
common — is  similar  to  the  course  in  acute  pneumonia,  with  which  it  may 
be  confused.  Indeed  some  of  the  cases  thus  grouped  are  probably  cases  of 
pneumonia  occurring  in  patients  with  tuberculous  lungs.  Local  and 
constitutional  phenomena  are  well  marked.  Physical  signs  correspond  with 
the  lobar  distribution.  In  place  of  the  occurrence  of  the  perturbatio  critica 
at  the  end  of  5-10  days,  characteristic  of  croupous  pneumonia,  symptoms 
are  unabated.  Pyrexia  of  irregularly  remittent  type  continues.  There  is 
much  circulatory  prejudice.  The  patient  tends  to  sink  with  toxic  symptoms 

and  may  die  in  a  few  weeks'  time.  In  other  cases  the  case  assumes  a  more chronic  character. 

2.  Subacute. — This  comprises  a  variety  of  cases,  as  the  name  suggests. 
It  includes  some  which,  having  commenced  more  acutely,  assume  a  milder 
aspect.  Some  of  these  may  finally  become  chronic,  or  the  patient  may  die 
during  the  subacute  period.  Other  cases  which  at  first — possibly  for  a 
long  period — appeared  chronic  assume  a  subacute  character,  with  corre- 

sponding aggravation  of  local  and  constitutional  manifestations.  Other 
cases  are  subacute  from  the  commencement. 

3.  Chronic. — This  includes  by  far  the  largest  number  of  cases.  Inocu- 
lation occurs  most  commonly  by  way  of  the  air-passages.  Dissemination 

of  the  process  is  effected  by  continuity  and  lymph  channels.  The  rate  of 
progress  is  consequently  slow  and  varies  in  different  individuals.  The 
disease  is  frequently  arrested  completely.  In  other  instances  periods  of 
quiescence  and  apparent  arrest  alternate  with  acute  or  subacute  phases. 
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Unless  completely  arrested  there  is  a  tendency  to  pass  through  the  stages 
of  infiltration,  softening,  and  excavation.  The  symptomatology  varies 
endlessly.  The  local  and  constitutional  phenomena,  and  complications  and 
accidents  which  may  supervene,  have  been  already  discussed.  Where  the 
lung  tends  to  become  more  fibrous  the  chronicity  is  most  marked. 

Terminations. — The  disease  terminates  differently  in  different  instances. 
In  the  foreground  it  is  right  to  emphasise  the  natural  tendency  towards 
cure.  This  is  illustrated  abundantly  by  post-mortem  observations  in  the 
case  of  persons  dying  from  other  diseases.  These  records  of  spontaneous 
cure  and  the  results  of  clinical  observation  afford  abundant  ground 
for  the  statement  that  if  patients  were  only  taken  in  hand  early 
enough,  and  kept  under  proper  conditions  long  enough,  complete  arrest 
would  be  the  most  frequent  termination.  The  tendency  to  cure  even 
in  advanced  cases  is  evidenced  by  the  recurrence  of  periods  of.  remission 
and  apparent  arrest.  On  the  other  hand,  the  danger  of  renewed  activity, 
even  in  latent  processes,  must  not  be  forgotten.  With  the  recurrence 
of  such  exacerbations  the  progress  is  downwards.  In  pronounced  cases 
the  tendency  is  towards  death.  This  may  occur  after  weeks  or  months  or 
years  (acute,  subacute,  chronic). 

Death  occurs  in  a  variety  of  ways,  (a)  The  chief  factor  in  producing 
death  is  intoxication,  either  acute  or  more  gradual.  Toxic  products  are 
manufactured  in  relation  to  the  growth  of  tubercle  bacillus.  These  produce 
local  irritation  and  when  absorbed  cause  widespread  disturbance.  They 
effect  emaciation  and  enfeeblement,  and  especially  exert  a  depressant 
influence  on  the  heart  and  circulation.  Other  organisms,  present  from  time 
to  time  (mixed  infection),  are  responsible  for  the  production  of  toxic 
products,  (b)  Death  may  result  from  the  dissemination  of  bacilli  in 
different  directions  and  the  institution  of  a  tuberculous  process  in  other 
viscera  (intestine,  brain,  genito-urinary  tract).  (c)  Death  may  result 
suddenly  from  incidental  conditions,  e.g.  haemorrhage,  pneumothorax,  pul- 

monary embolism,  (d)  Death  is  hastened  and  the  discomfort  of  the 
patient  increased  by  advancing  interference  with  hsematosis  as  the  lung  is 
progressively  involved. 

Diagnosis 

The  timely  diagnosis  of  pulmonary  tuberculosis  ranks  as  one  of  the 
most  important  in  clinical  medicine.  This  position  is  assigned  chiefly 
because  of  two  considerations.  First,  the  enormous  frequency  and 
mortality  of  the  disease ;  and  second,  the  hopefulness  of  treatment  in  the 
early  stages,  contrasted  with  the  hopelessness  at  later  stages.  Too  great 
carefulness  cannot  be  exercised,  therefore,  with  a  view  to  early  diagnosis. 
There  is  no  blinking  of  the  fact  that  many  persons  die  because  the 
tuberculous  nature  of  their  infection  is  recognised  too  late.  Owing  to 
a  variety  of  reasons,  none  of  which  is  commonly  valid,  a  blundering  vague- 

ness is  maintained  too  long.  It  cannot  be  too  urgently  insisted  that  the 
diagnosis  is  valuable  in  proportion  as  it  is  early. 

In  concluding  a  diagnosis  there  are  commonly  three  sets  of  considerations : 
1  (1)  certain  symptoms  which  lead  us  to  suspect  the  presence  of  the  disease ; 
l  (2)  certain  physical  evidence  in  relation  to  lungs  and  other  organs  which 
i  confirm  the  suspicion ;  (3)  the  detection  of  the  tubercle  bacillus,  which 
l  affords  definite  proof.  That  is  the  natural  order  of  thought,  and  in  that 
i  order  we  shall  consider  the  evidence.  It  must  be  kept  in  view,  however, 
that  evidence  is  not  always  complete.     Contrariwise,  it  is  often  extremely 
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faulty,  and  the  diagnosis  is  made  by  the  careful  piecing  together  of  slender 
fragments. 

(1)  Symptoms  which  lead  us  to  suspect  the  presence  of  the  disease. — - 
The  condition  should  he  suspected  in  presence  of  certain  symptoms, 
particularly  if  the  symptoms,  which  may  of  themselves  seem  trifling, 
continue,  and  if  no  other  explanation  of  their  presence  be  forthcoming. 
The  symptoms  are  not  all  directly  referable  to  lung  disease,  and  may  not 
all  be  present  in  the  given  case.  They  include  cough,  expectoration, 
haemoptysis,  breathlessness,  feeling  of  oppression  or  pain,  huskiness  of 
voice,  pallor,  loss  of  flesh  and  weight,  indigestion,  loss  of  appetite  (especially 
in  the  morning),  sense  of  weakness,  languor,  feverishness,  night  sweats. 
The  presence  of  such  symptoms  calls  for  a  thorough  overhauling  of  the 
patient,  including  physical  examination  of  lungs  and  other  organs,  and 
microscopic  examination  of  expectoration  or  other  discharges. 

(2)  Evidence  in  relation  to  lungs  and  other  organs  :— 
(a)  Physical  signs  in  lungs. — These  have  been  fully  considered  (vide  p.  95). 

Attention  should  be  directed  especially  to  the  signs  of  incipient  tuberculosis. 
Care  bestowed  on  their  precise  determination  will  be  amply  repaid.  In  a 
doubtful  case  an  exact  note  of  the  physical  condition  should  be  made  from 
time  to  time.  This  is  none  the  less  important  if  the  result  of  the  first 
examination  be  negative.  Corroborative  evidence  may  be  available  by 
means  of  the  spirometer  (p.  99). 

(b)  Pulse. — Eapidity  of  pulse — let  us  say  85  to  100  or  more  per  minute 
— if  otherwise  unexplained,  is  highly  significant.  Maintenance  of  increased 
pulse-rate  is  often  an  early  symptom.  Along  with  increase  in  rate  some 
degree  of  softness  may  usually  be  noted. 

(c)  Temperature. — Elevation  of  temperature  is  commonly  found  some 
time  in  the  twenty-four  hours  if  the  record  be  made  sufficiently  often.  In 
some  cases,  especially  those  under  open-air  treatment,  such  aberrations  of 
temperature  may  be  quite  wanting.  In  order  to  precise  determination  the 
temperature  should  be  taken  for  some  days  every  three  hours  or  oftener. 
It  is  most  misleading  to  rest  content  with  one  or  two  observations  daily. 

(d)  Weight. — The  relation  of  weight  to  height  and  age  is  of  much 
moment.  Definite  loss  of  weight  is  significant.  Eeliance  must  not  be 
placed  on  a  single  observation  or  vague  impression  as  to  loss  of  weight. 

The  patient's  weight  should  be  recorded  with  exactness  from  week  to  week. 
(e)  The  patient's  history. — This  should  include  the  history  of  the 

patient  in  a  wide  sense.  It  is  not  merely  a  matter  of  family  history  as 
generally  understood,  e.g.  has  his  father  or  mother  or  brother  died  of 
consumption  ?  Granted  that  this  or  that  relative  has  died  of  tuberculosis, 
the  more  important  issue  is,  how  far  the  patient  has  been  subjected  to  the 
same  conditions  of  life.  Has  he  been  exposed  to  risk  of  infection  from 
close  contact  either  with  the  said  relative  or  other  consumptive  person,  as 
by  occupation  of  the  same  house,  rooms,  office,  or  workshop  ?  Does  his 
mode  of  life  or  calling  entail  undue  devitalisation  ? 

(/)  State  of  other  organs. — This  may  afford  corroborative  evidence  of 
the  first  moment.  It  is  therefore  desirable  that  the  other  viscera  be 

examined  with  care.  It  is  insufficient  to  confine  ourselves  to  the  lungs. 
The  diagnosis,  and,  as  we  shall  see,  the  prognosis,  implies  a  thorough 
review  of  the  whole  system.  Specialism,  in  the  narrow  sense  of  the  term, 
is  here  fatal.  While  all  organs  should  be  looked  to,  the  mucous  membrane 
of  throat  (including  palate,  fauces,  and  larynx)  deserve  special  care.  A 
laryngoscopic  examination  should  form  part  of  the  routine  examination 
in  most  cases.      Short  of  grosser,  changes  {e.g.  ulceration),  undue  pallor 
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(e.g.  palatal  pallor),  flaccidity,  swelling  of  mucous  membranes,  are  all 
significant. 

(g)  Bbntgen-ray  illumination. — Examination  by  means  of  Rontgen  rays 
may  afford  valuable  corroborative  evidence.  Especially  is  this  true  in 
relation  to  early  stages  of  the  disease.  Even  when  physical  signs  in  the 
ordinary  sense  are  slight — some  would  say  when  they  are  wanting  — 
involvement  of  lung  may  be  testified  to  by  the  shadow  on  the  screen  or 
the  radiograph.  In  estimating  the  diagnostic  value  of  the  Rontgen  rays 
much  depends  necessarily  on  the  relative  skill  of  observers  in  the  use  of 
different  methods.  It  is  astounding  how  apparently  obvious  physical  signs 
may  be  passed  over  by  good  observers.  It  is  therefore  difficult  to  compare 
rigidly  the  results  determined  by  the  earlier  physical  methods  and  those 
obtainable  by  the  Rontgen -ray  method.  None  the  less  is  it  true  that 
Rontgen-ray  illumination  affords  important  aid.  For  definitely  recording 
the  amount  of  opacity,  the  radiograph  is  most  serviceable.  The  simple 
screen  has  advantages  in  other  directions.  While  showing  the  shadow 
sufficiently  well,  it  reveals  insufficiency  of  diaphragmatic  movement  on  one 
or  other  side.  Thus  in  early  pulmonary  tuberculosis  the  diaphragm 
frequently  stands  unduly  high  and  its  excursion  is  limited. 

(3)  Detection  of  the  Tubercle  Bacillus. — This  may  be  direct  or  indirect. 
The  presence  of  the  tubercle  bacillus  itself  affords  absolute  proof  of  the 
existence  of  tuberculosis.  It  is  not,  however,  determinable  in  all  cases, 
which  other  evidence  may  prove  to  be  of  tuberculous  character.  In  other 
words,  while  a  positive  examination  for  bacilli  is  certain,  a  negative  result 
does  not  necessarily  exclude  tuberculosis.  During  the  examination  for 

bacilli  fibrous  tissue  may  be  sought  for.  "Where  the  examination  has  been negative,  confirmation  of  the  evidence  should  be  sought  in  repeated 
examinations.  In  such  cases,  and  in  those  where  expectoration  or  other 
discharge  may  not  be  available,  the  tuberculin  test  may  be  advantageously 
applied.  For  that  reason  the  two  methods  of  determination  will  be 
considered  at  this  stage.  With  reference  to  such  procedure  it  should  be 
kept  clearly  in  view  that  therein  the  diagnosis  of  the  essential  etiological 

factor  is  alone  involved.  The  diagnosis  of  the  patient's  disease  is  not 
therefore  completed.  Indeed,  refinement  of  diagnosis  with  a  view  to 
a  sufficient  prognosis  only  commences  at  this  point.  The  variety  of 
clinical  type  and  course  is  immense.  A  full  diagnosis  must  still  rest  on  a 
careful  consideration  of  symptomatology,  physical  signs,  and  other  factors. 

(a)  Determination  of  Tubercle  Bacillus. — The  procedure  has  been  considered 
(p.  91).  The  bacillus  is  usually  sought  in  the  sputum.  When  actual  sputum  is 
not  obtainable  it  may  be  worth  while  to  examine  post-nasal  or  laryngeal  discharge. 
A  sample  of  this  may  readily  be  obtained  by  means  of  a  soft  brush.  With  the 
discovery  of  tubercle  bacilli  all  doubt  as  to  the  essential  nature  of  the  case  is 
removed. 

(b)  Determination  of  Fibrous  Tissue.  —  It  is  sometimes  suggested  that  the 
discovery  of  fibrous  tissue  in  the  expectoration  is  of  as  great,  if  not  greater,  value. 
This  is  a  mistake.  The  presence  of  fibrous  tissue  points  to  disintegrative  changes. 
It  is  not  exclusively  present  in  tuberculosis  (p.  92).  Indirectly  it  affords  cor- 

roborative proof  of  the  activity  of  the  tubercle  bacillus.  Its  discovery  helps  to 
refine  diagnosis  in  respect  of  stage  of  the  disease. 

(c)  Tuberculin  Test. — The  use  of  tuberculin  in  diagnosis  has  been  widely  adopted 
by  veterinary  practitioners,  and  the  results  have  been  eminently  satisfactory.  In 
relation  to  the  human  subject  there  has  been  an  undue  timidity  in  its  use.  Since 
its  introduction  the  writer  has  made  regular  use  of  it  in  the  small  group  of  cases 
where  certain  determination  was  difficult  by  other  means,  e.g.  cases  where  no 
expectoration  was  available.     The  results  have  been  uniformly  satisfactory. 

Procedure. — The  original  tuberculin  is  preferable.  Prior  to  the  test  the 
patient's  temperature  should  be  carefully  recorded  several  times  daily  for  some 
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days  and  an  exact  note  made  of  the  physical  signs.  An  injection  of  0'0005-0"001 
gramme,  dissolved  in  one-half  per  cent  carbolic  acid  solution,  is  given  deeply  into 
muscular  tissue.  The  patient  is  thereafter  kept  at  rest,  and  temperature  and  pulse 
noted  carefully  every  2-3  hours.  In  positive  cases,  evidence  of  the  reaction  appears 
in  5-20  hours  —  the  interval  varies  considerably  in  different  cases.  The  tem- 

perature rises  2°-3°  F.  or  more  and  the  circulation  is  perturbed.  Frequently  a change  in  physical  signs  is  discernible.  Crepitations  may  become  more  audible. 
Cough  may  be  increased.  Expectoration,  which  was  scanty  or  wanting,  may  be 
forthcoming,  and  in  the  expectoration  bacilli  may  perhaps  be  found.  In  negative 
cases,  matters  remain  in  statu  quo.  In  this  event,  it  may  be  desirable  in  3-4  days 
to  repeat  the  injection,  the  amount  being  increased  to  0'002-0'003  gramme. 

The  results  of  the  test,  if  not  absolutely  certain,  may  be  relied  on  for  practical 

purposes.  Again  and  again  in  the  writer's  experience,  when  physical  signs  or 
symptoms  pointed  to  an  early  condition,  but  no  expectoration  was  present  or 
bacilli  could  not  be  discovered  in  the  scanty  discharge,  the  injection  has  testified 
correctly  to  the  presence  of  tuberculous  involvement.  The  number  of  doubtful 
instances  has  been  so  small  as  to  be  discounted.  In  the  few  instances  where  the 

injection  of  tuberculin  into  apparently  non  -  tuberculous '  subjects  produces  a reaction,  it  is,  of  course,  open  to  question  whether  some  hidden  forces  of  infection 
may  not  be  present.  In  no  case,  whether  the  result  was  negative  or  positive,  has 
the  patient  suffered  by  the  injection. 

Conditions  from  which  Pulmonary  Tuberculosis  must  be  separated. — At 
an  early  stage,  and  in  some  cases  later  on,  when  lung  phenomena  are  less 
prominent,  the  correct  diagnosis  may  be  readily  missed.  The  condition 
may  be  mistaken  for  dyspepsia,  gastric  ulcer,  or  even  malignant  disease, 

ansemia  (chlorosis),  neurasthenia,  hysteria,  and  the  like.  Careful  exclu- 
sion on  the  lines  just  indicated  is  necessary. 

When  respiratory  symptoms  are  more  prominent,  the  condition  may  be 
mistaken  for  bronchitis,  bronchiectasis,  emphysema,  pneumonia,  gangrene, 
abscess,  new  growths  (cancer,  hydatid,  actinomycosis),  syphilis,  pleurisy, 
empyema.  With  regard  to  some  of  these,  e.g.  bronchitis,  emphysema, 
pleurisy,  it  must  be  borne  in  mind  that  they  are  frequent  accompaniments, 
and,  in  fact,  expressions  of  the  tuberculous  process.  Care  must  be  taken 
that  the  lesser,  though  perhaps  more  obvious,  condition  does  not  obscure 
the  more  radical  disease.  If  the  diagnostic  lines  be  followed,  completeness 
of  diagnosis  will  be  generally  assured. 

When  the  onset  is  acute  the  condition  may  be  mistaken  for  enteric 
fever  or,  perhaps,  malaria. 

Prognosis 

In  the  foreground  it  must  be  explained  that,  while  the  presence  of 
the  tubercle  bacillus  affords  ground  for  anxiety,  pulmonary  tuberculosis 
is  very  far  from  being  always  fatal.  On  the  contrary,  it  is  one  of  the 
most  curable  of  maladies  if  taken  sufficiently  early  and  firmly  in  hand. 
This  is  evidenced  both  by  clinical  and  pathological  facts.  Even  in  advanced 
stages  the  possibility  of  cure  is  considerable.  In  all  cases  amelioration 
is  to  be  contemplated. 

The  prognosis  in  individual  cases  is  a  difficult  matter,  requiring  both 
skill  and  experience.  No  two  cases  are  quite  the  same.  The  fact  of  the 
presence  of  the  bacillus  does  not  afford  sufficient  ground  for  a  prognosis. 
Nor  do  the  physical  signs  alone  yield  satisfactory  information.  A 
multitude  of  considerations  have  to  be  weighed  in  each  instance.  Some  of 
these  are  pathological,  some  of  more  general  nature.  They  comprise  the 
history  of  the  case,  mode  of  onset  and  course,  present  symptoms,  physical 
signs,  state  of  temperature,  circulation,  appetite,  digestion,  weight,  sleep, 
involvement  of  other  organs,  constitution    of  the  patient,  his  character, 
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intelligence,  age,  and  other  conditions  of  life,  including  his  pecuniary 
resources.  It  will  be  convenient  to  review  the  more  important  of  these 
briefly. 

Mode  of  onset. — An  acute  onset,  with  rapid  invasion  of  one  or  both 
lungs,  is  of  grave  significance.  Contrariwise,  a  slow,  insidious  onset,  once 
the  nature  of  the  disease  is  recognised,  is  favourable.  Cases  commencing 
with  one  or  more  attacks  of  pleurisy  frequently  do  well,  if  only  the  tuber- 

culous nature  of  the  process  is  determined  and  suitably  treated.  Cases 
commencing  with  haemoptysis  are  not  unfavourable.  This  may  be  due  to 
several  causes.  Often  the  occurrence  of  the  bleeding  acts  as  an  efficient 
danger-signal  and  ensures  greater  care  for  the  future. 

Clinical  course. — A  rapid  spread  from  point  to  point  under  observation 
points  to  great  activity  of  disease,  and  is  correspondingly  ominous. 

Present  symptoms.— These  are  less  directly  significant.  Persistency  of 
cough  is  a  source  of  constitutional  disturbance,  as  well  as  a  means  of 
spreading  the  disease  from  point  to  point,  which  must  be  kept  in  view. 
The  character  and  amount  of  expectoration  are  of  less  importance  than  might 
be  supposed.  Some  of  the  worst  cases,  e.g.  acute  miliary  tuberculosis, 
yield  frequently  no  expectoration,  while  other  cases  of  great  chronicity 
present  much.  None  the  less  is  it  true  that  a  gradual  reduction  in 
expectoration  is  favourable  in  most  cases.  The  occurrence  of  bleeding  from 
time  to  time  should  not  be  looked  on  as  of  ill  omen.  Apart  from  more 
pronounced  haemorrhages,  which  may  lead  immediately  to  death  or  produce 
grave  anaemia,  haemoptysis  actually  seems  to  relieve  the  patient.  Certainly 
it  is  not  symptomatically  the  dreadful  thing  it  has  often  been  supposed. 
The  number  of  bacilli  in  the  expectoration  is  not  a  safe  gauge  for  prognosis. 
This  varies  from  time  to  time  in  the  same  case,  according  to  the  source  of 
the  expectoration.  All  the  same,  persistent  abundance  of  tubercle  bacilli 
is  unfavourable,  while  a  gradual  tailing  off  should  be  regarded  as  satis- 
factory. 

Physical  signs. — Care  must  be  exercised  in  the  interpretation  of  these. 
Because  physical  signs  are  obvious,  the  case  is  not  necessarily  grave.  Thus 
extensive  dulness  with  marked  flattening  of  chest-wall  may  be  the  ex- 

pression of  satisfactory  cicatrisation.  Some  of  the  most  serious  cases,  e.g. 
acute  miliary  tuberculosis,  have  less  obvious  physical  signs,  which  may 
readily  be  missed  or  regarded  as  unimportant.  Nevertheless,  by  means  of 
physical  evidence  the  practised  eye  and  hand  and  ear  can  gauge  the  actual 
extent  and  frequently  the  character  of  the  involvement,  and,  by  observations 
made  from  time  to  time,  may  determine  advance  or  recession  of  the 
process. 

Temperature  readings  are  of  much  value.  They  must  be  taken  regularly 
and  sufficiently  often.  A  continuously  normal  or  slightly  subnormal 
temperature,  with  small  diurnal  range,  is  satisfactory,  and  commonly  points 
to  a  quiescent  process  or  an  uncomplicated  process  going  on  to  cure.  It 
must  be  borne  in  mind  that  such  a  temperature  is  consistent  with  not  only 
dulness  but  abundant  crepitations,  and  even  the  signs  of  vomica-formation. 

This  is  the  temperature  course  repeated  in  case  after  case,  in  the  writer's 
experience,  in  patients  passing  on — though  still  with  abundant  physical 
signs — to  recovery  on  open-air  lines.  Elevations  above  the  normal  line 
are  significant  in  proportion  to  their  degree  and  continuance,  unless  they 
can  be  explained  apart  from  the  lung  disease.  Incidental  elevations,  which 
necessarily  occur  from  time  to  time,  must  be  discounted.  In  each  case  a 

sufficient  explanation  should  be  forthcoming.  A  violently  swinging- 
temperature  commonly  points  to  activity  of  process  and  toxic  absorption. 
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With  improvement,  there  is  not  only  less  elevation,  but  the  swinging 
tendency  gradually  disappears.  An  inverted  elevation  of  temperature — 
higher  in  the  morning  or  forenoon  than  at  night — with  considerable  swing 
is  an  unfavourable  manifestation.  A  sudden  drop  to  the  subnormal  after 
the  continuance  of  pyrexic  manifestations  may  be  expressive  of  collapse. 

The  pulse  is  of  great  value  prognostically.  Whatever  other  indications 
be  present,  a  rapid,  soft  pulse  means  danger.  One  of  the  most  certain 
indications  of  improvement — one  which  early  manifests  itself  under  the 
open-air  regime — is  diminution  in  the  pulse  rate  and  increase  of  arterial 
pressure.  Similar  prognostic  indications  may  be  got  from  examination  of 
the  heart  beat  and  sounds. 

The  state  of  the  appetite  and  digestion  are  significant.  Loss  of  appetite 
and  digestive  troubles  are  among  the  early  manifestations  of  the  disease. 
Eeturn  of  appetite  and  digestive  ability  are  the  best  indications  that  the 
system  has  begun  to  cope  with  the  disease.  It  is  also  gratifying  evidence 
that  a  physiological  line  of  treatment  has  been  adopted.  Continuance  of 
gastro-intestinal  symptoms  interferes  with  successful  treatment — it  is  often 
an  expression  of  wrong  treatment — and  suggests  the  possibility  of  compli- 

cation (vide  infra). 
The  weight  affords  from  week  to  week  satisfactory  indication  of  progress. 

There  is  commonly  room  for  gain  in  weight.  Steady  increase — say  1-3  lbs. 
weekly — constitutes  a  desirable  re-enforcement  of  resistance.  Corresponding 
loss  of  weight  indicates  failure  of  resistance  and  grave  disturbance  of 
nutrition.  It  must  be  kept  in  view  that  mere  gain  in  weight  is  not  every- 

thing. An  abundance  of  soft,  loose  adipose  tissue  may  sometimes  be  a  poor 
cloak  for  the  nakedness  of  the  bones.  To  be  satisfactory,  the  gain  in  weight 
must  be  distributed  in  considerable  part  throughout  the  muscular  system. 
The  muscles  should  increase  in  size,  firmness,  and  tone. 

Nervous  manifestations.  —  The  disappearance  of  nerve  and  muscular 
irritability  and  sleeplessness  is  a  favourable  indication.  The  return  of 
undisturbed,  natural  sleep  is  an  indication  of  improvement,  no  less  gratify- 

ing to  the  physician  than  to  the  patient. 
The  occurrence  of  complications  gives  rise  to  increased  anxiety.  More 

especially  significant  is  evidence  of  involvement  of  other  organs.  Laryn- 
geal disease  renders  the  outlook  graver,  but  far  from  hopeless.  When 

the  epiglottis  is  implicated,  the  prognosis  is  immediately  worse,  owing  to 
the  resultant  dysphagia.  Tuberculous  involvement  of  the  bowel  is  still 
more  serious,  both  directly  and  indirectly  from  interference  with  nutrition. 
When  diarrhoea  supervenes,  it  must  not  be  too  hastily  assumed  to  be 
tuberculosis.  Frequently  diarrhoea  results  from  improper  dietary.  In 
other  cases,  it  is  an  expression  of  waxy  disease.  Peritonitis  is  not  a 
common  complication,  and  its  prognosis  is  considered  elsewhere.  Genito- 

urinary tuberculosis  is  more  frequent  and  justifies  an  ultimately  bad 
prognosis.  Tuberculous  meningitis  —  a  commoner  complication  than  is 
often  supposed — affords  an  immediately  bad  outlook.  Apart  from  genito- 

urinary tuberculosis,  the  kidneys  may  become  affected  by  inflammation 
and  waxy  disease,  the  prognosis  of  which  is  considered  elsewhere.  The 
combination  of  diabetes  and  pulmonary  tuberculosis  is  of  bad  omen.  A 
good  many  diabetics  end  their  days  thus. 

The  constitution  and  character  of  the  patient  and  the  conditions  under 
which  he  lives  are  of  much  significance.  The  prognosis  is  governed  a  good 
deal  by  the  stuff  he  seems  made  of.  There  is  the  firm,  fibrous  patient  who 
resists  well,  in  contrast  with  the  soft,  flabby,  flaccid  patient  who  resists 
badly.     The  difference  is  doubtless  an  expression  of  difference  in  circulatory, 
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nervous,  and  other  functions.  It  is  convenient  to  emphasise  it  at  this  point. 
In  this  connection  .  family  history  is  of  import.  It  is  important  not 
only  to  know  if  other  members  of  the  family  have  been  affected,  but,  even 
more  so,  how  they  withstood  the  disease — whether  they  went  down  quickly 
or  resisted  well,  and  whether  they  lived  under  the  same  conditions  as  the 
patient.  The  character  of  the  patient  and  even  his  degree  of  intelligence 
are  of  moment.  Timidity,  distrust  of  methods,  impatience,  carelessness, 
self-indulgence  in  spite  of  restriction  or  prohibition,  and  the  like,  may 
banefully  prejudice  the  chances  of  recovery. 

The  patient's  age  has  a  bearing  on  the  issue.  Other  things  being 
equal,  the  progress  of  the  disease  is  more  rapid  in  young  subjects.  On 
the  other  hand  it  is  to  be  borne  in  mind  that,  under  a  wise  regime, 
retraction  and  cicatrisation  may  be  obtained  more  quickly  in  a  young, 
yielding  chest  than  where  the  thoracic  wall  has  become  more  rigid.  Sex 
has  less  significance,  apart  from  the  question  of  pregnancy  and  lactation.  It 
has  been  thought  that  the  course  is  always  more  rapid  in  the  female  subject. 
This  is  extremely  doubtful.  The  apparently  greater  rapidity  is  probably  due 
to  the  greater  tendency  to  adopt  protective,  indoor  treatment  from  the  first. 
Under  similar  conditions  there  is  no  important  difference  determinable. 

Pregnancy  and  lactation  exert  a  most  prejudicial  influence.  When 
pregnancy  occurs  in  an  affected  subject  it  sometimes  appears  to  exert  a 
conservative  and  beneficial  influence.  Throughout  the  pregnancy,  indeed, 
the  tuberculous  process  may  become  quiescent.  During  the  puerperium 
and  thereafter  there  is  a  marked  tendency  to  exacerbation,  and  the  patient 
frequently  goes  down-hill  rapidly.  Even  if  one  pregnancy  and  puerperium 
be  passed  through  safely  under  those  conditions,  there  is  imminent  danger 
in  respect  of  a  second. 

Should  the  subjects  of  pulmonary  tuberculosis  marry? — The  question 
naturally  raises  itself  at  this  point.  The  answer  is  that  such  marriage 

should  not  obtain  the  physician's  sanction  unless,  under  definite  observation, 
the  process  has  been  perfectly  quiescent  for  a  year  at  least.  Short  of  this,  it 
should  be  forbidden,  as  gravely  prejudicing  the  interests  of  both  contracting 
parties,  who  should  have  the  risks  placed  plainly  before  them.  When  feasible, 
the  period  of  trial  may  be  wisely  extended  beyond  one  year.  When  the 

process  is  active  or  has  become  recently  active,  the  physician's  sanction 
ought  not  to  be  granted.  From  this  point  of  view  the  various  pleas 
commonly  advanced  are  invalid  in  view  of  the  major  issues. 

The  pecuniary  circumstances  of  the  patient  are  of  moment,  including  as 
they  do  the  possibility  (or  otherwise)  of  taking  right  and  sufficient  means 
to  ensure  a  cure,  the  possibility  of  taking  life  and  business  more  easily,  and 
the  possibility  of  avoiding  insanitary  conditions  of  residence,  occupation, 
and  the  like,  which  militate  greatly  against  the  individual. 

Of  immediately  evil  omen  may  be  named  the  following :  advent  of 
intense  breathlessness,  as  from  pneumothorax  or  grave  circulatory  im- 

pediment ;  failing,  small,  rapid  pulse  ;  oedema  of  extremities  ;  intractable 
diarrhoea ;  persistent  aphthous  stomatitis  {oidium  albicans)  and  a  violent, 
unrestrainable  haemorrhage,  as  from  an  aneurysmal  dilatation  within  the 

lungs.  The  occurrence  of  a  very  pronounced  Ehrlich's  diazo  reaction  has been  also  accounted  bad. 

Treatment 

I.  Prophylactic 

Intelligent  prevention  of  pulmonary  tuberculosis  must  rest  on 
ascertained   facts,  and   it    would    be  well   if   these  were  more   generally 
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known,  so  that  they  might  be  acted  on.  The  causa  sine  qua  non 
is  the  tubercle  bacillus.  Without  the  tubercle  bacillus  there  can 

be  no  tuberculosis.  The  bacillus  must  therefore  be  destroyed  or 

rendered  harmless.  The  characters  and  life-history  of  the  bacillus  indicate 
that  its  destruction  or,  at  least,  the  limitation  of  its  growth  is  possible. 
The  bacillus  is  a  parasite  which  does  not  easily  nourish  outside  a  suitable 
host.  Ordinarily  occurring  conditions  of  sunlight  and  fresh  air  are 
inimical  to  its  life.  Tuberculosis  is  propagated  chiefly  by  the  carriage  of 
the  tubercle  bacillus  from  an  affected  to  an  unaffected  individual  through 

the  secretions  and  excretions  of  the  former.  So  far  as  pulmonary  tuber- 
culosis is  concerned,  the  bacillus-containing  expectoration  is  especially  of 

significance.  This  is  inhaled.  The  conveyance  of  infection  directly  by 
surface  lesion  or  even  by  ingestion  (e.g.  of  milk)  is  of  less  moment.  The 
healthy  cells  and  tissues  of  the  respiratory  apparatus  have  a  certain  power 
of  resistance  to  the  inroads  of  the  bacillus.  Infection  is  more  likely  to 
occur  when  the  individual  is  out  of  condition  from  any  cause,  either 
temporary,  as  after  an  illness  (measles,  influenza),  or  more  or  less  permanent, 
as  from  manner  of  life  (overcrowding,  unhealthy  occupation). 

It  is  convenient  to  speak  of  (A)  Public  measures  of  prophylaxis ;  (B) 
Private  measures. 

A.  Public  Measures. — The  significance  of  these  to  every  community, 
large  or  small,  is  illustrated  by  what  has  been  said  previously  regarding 
the  enormous  mortality  from  pulmonary  tuberculosis,  the  frequency  with 
which  the  disease  affects  persons  at  the  working  ages,  the  long  duration  of 
the  illness,  and  the  physical  and  financial  bankruptcy  to  which  it  commonly 
leads.  Much  encouragement  to  the  adoption  of  these  is  afforded  by  the 
striking  reduction  in  mortality  which  has  been  experienced  during  the  past 
quarter  of  a  century.  During  that  period  the  mortality  has  fallen  in  this 

country  by  almost  one-third. 

The  public  measures  include  —  (1)  General  measures  of  improved  sanitation. 
Local  authorities  have  already  large  powers  in  this  direction,  and  they  must  be 
urged  to  use  them.  Citizens  must  be  made  to  understand  that  wisely-devised 
measures  for  the  increase  of  sunlight  and  air  throughout  cities  and  towns  are 
worth  spending  money  on.  City  improvements  in  the  way  of  removing  narrow 
streets  and  crowded  insanitary  quarters  and  sunless  areas  should  be  faced,  even 
when  costly.  Sanction  should  be  refused  to  the  building  of  long  rows  of  lofty 
tenements  in  streets  too  narrow  to  admit  either  air  or  sunlight.  The  acquiring 
and  preservation  of  open  spaces,  gardens  and  parks,  in  the  vicinity  of  our  towns 
is  to  be  advocated  on  economic  grounds.  More  must  be  made  of  such  parks  and 
gardens  by  the  erection  of  shelters  and  screened  seats.  A  considerable  part  of 
the  open-air  treatment — especially  in  its  prophylactic  aspect — might  in  that  way 
be  carried  out  by  our  municipalities  and  councils. 

The  inspection  of  lodging-houses,  workshops,  factories,  offices,  and  all  places  of 
assembly  should  be  more  stringent.  Public  conveyances — cabs,  cars,  omnibuses, 
railway  carriages — want  looking  to.  Street  and  other  cleaning  must  be  con- 

ducted on  sound  lines.  No  sweeping  of  streets  must  be  permitted  which  produces 
clouds  of  dust  among  the  passengers  and  sends  germ-laden  dust  through  open 
windows  and  doors.  It  is  easy  to  render  street  cleaning  harmless  by  watering  the 
streets  previous  to  brushing  them. 

The  public  measures  include — (2)  Measures  directed  especially  against  the 
tubercle  bacillus.  In  the  foreground,  it  is  desirable  that  the  people  should  be 
informed  in  simple,  but  definite,  fashion  regarding  tuberculosis  and  its  pre- 
ventability.  Some  ten  years  ago,  the  writer  prepared  a  statement  on  these  lines 
for  distribution  among  hospital  out-patients.  As  it  has  served  as  the  model  of  a 
number  of  others,  it  may  be  conveniently  quoted  here. 
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Rules  for  Consumptive  Patients  and  those  looking  after  them. 

{Arranged  for  the  Victoria  Hosjntal  for  Consumption,  Edinburgh,  January  1,  1891.) 

Consumption  is  a,  communicable  disease.  It  may  jjass  from  person  to  person. 
It  may  pass  from  one  lung  to  the  other,  or  from  one  organ  to  another. 

The  chief  source  of  infection  is  the  expectoration  of  the  consumptive.  The 
great  danger  lies  in  the  drying  of  the  expectoration,  and  the  blowing  about  of  the 
dried  infectious  material. 

The  spread  of  consumption  can  be  largely  prevented.  If  the  succeeding 
directions  be  obeyed,  there  need  be  no  serioios  danger  in  ordinary  intercourse  with 
patients.     The  breath  of  the  consumptive  is  not  directly  infectious. 

The  patient  should  expectorate  into  a  jar  or  cup  containing  a  tablespoonful  of 
carbolic  acid  (1  to  20)  or  other  disinfectant. 

The  vessel  should  be  changed  once  in  twelve  hours  or  oftener.  It  should  be 
cleansed  by  being  filled  up  with  boiling  water.  The  combined  contents  should  be 
poured  down  the  water-closet.  The  vessel  should  then  be  washed  with  boiling water. 

When  the  patient  is  out  of  doors,  he  should  carry  a  pocket  spitting  flask  (such 

as  Dettweiler's,  or  the  Victoria  Hospital  simpler  model).  The  flask  should  be 
used  and  cleansed  like  the  jar.     The  patient  should  never  spit  on  the  streets. 

The  patient  should  not  use  handkerchiefs  for  expectoration.  If  this  ever  has 
to  be  done,  the  handkerchief  should  be  of  an  inexpensive  material,  that  it  may  be 
burned  after  use.  Squares  of  rag  or  paper,  which  may  be  used  for  convenience, 
should  be  similarly  treated. 

The  expectoration  should  on  no  account  be  swallowed,  for  thereby  the  disease 
may  pass  to  other  oi'gans. 

Consumptive  patients  should  avoid  kissing. 
Consumptive  mothers  should  not  suckle. 
If  expectoration  has  been  accidentally  deposited  on  the  floor  or  other  object, 

it  should  be  wiped  up  and  burned,  and  the  surface  of  the  object  cleansed  with 
strong  disinfectant. 

Rooms  which  have  been  long  occupied  by  a  consumptive  patient  should, 
before  occupation  by  some  one  else,  be  carefully  disinfected,  as  after  other 
infectious  disease. 

Fresh  Air  is  the  food  of  the  lungs.  Therefore  see  that  the  lungs  be  not 
starved. 

(a)  By  Day. — The  patient  should  occupy  as  airy  a  room  as  possible.  It  must 
be  scrupulously  dry,  and  preferably  removed  from  the  ground.  The  window 
should  be  freely  open.  When  able,  the  patient  should  be  out  of  doors  once  or 

several  times  during  the  day.  He  must  avoid  over-efi'ort,  and  damp,  or  chill, which  would  counteract  the  benefit. 

(b)  By  Night. — He  should  sleep  alone.  The  bed-room  should  be  large  and  airy. 
The  window  should  be  kept  open,  less  or  more  according  to  the  season. 

Indiscriminate  spitting  on  the  streets  and  in  public  places  of  resort  and 
public  conveyances  should  be  forbidden  by  bye-laws.  It  is  high  time  that  such 
expectoration  should  be  branded  and  treated  as  a  nuisance.  If  the  circulation  of 
instruction  regarding  the  disease  were  properly  carried  out,  the  public 
would  speedily  recognise  the  propriety  of  such  bye-laws.  Suitable  provision 
(spittoons)  ought  to  be  made  in  public  places  for  the  prevention  of  this  as 
of  other  kinds  of  nuisance. 

Municipalities,  county  councils  and  other  local  authorities  must  be  awakened 
to  their  responsibility  in  the  matter  of  prevention.  In  view  of  the  nature,  extent 
of  distribution,  and  preventability  of  the  disease,  it  is  not  too  much  to  ask  that, 
in  the  absence  of  state  legislation,  those  authorities  should  safeguard  the  interest 
of  their  respective  communities  as  much  as  possible.  The  Public  Health 
Department  should  be  prepared  to  receive  and  afford  information  and  assistance 
in  respect  of  the  disease.  This  should  include  the  establishment  of  an  hospital 
for  the  reception  and  treatment  of  the  more  advanced  cases,  at  least,  among  the 
poorer  classes ;  and  in  towns  more  particulai'ly,  a  dispensary  at  which  the 
consumptive  poor  should  be  entitled  to  apply  for  advice  and  treatment.  Means 
shouldbe  available  for  attendance  on  bed-ridden  patients,  not  otherwise  attended 
at  their  own  homes,  when  hospital  accommodation  was  not  available.  The 
department  should  issue  and  circulate  printed  instructions  regarding  prevention 
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and  disinfection.  It  should  undertake  the  disinfection  of  bed-clothes  and 
garments  and  of  all  rooms  occupied  for  long  periods  by  consumptive  patients, 
either  after  removal  or  death.  It  should  undertake  the  examination  and  reporting 
on  all  suspected  expectoration  and  other  discharges.  It  should  require  immediate 
intimation  from  the  district  registrar  regarding  deaths  from  tuberculosis  within 
the  area  concerned.  Provision  ought  to  be  made  in  all  asylums,  poor-houses,  and 
similar  institutions  for  the  separation  and  suitable  treatment  of  patients  suffering 
from  pulmonary  tuberculosis. 

Although  the  disease  is  probably  not  directly  induced  through  the  introduction  of 
tuberculous  milk  or  meat,  yet  the  possibility  of  its  being  thus  acquired  must  not 
be  overlooked.  Because  of  this,  it  is  not  out  of  the  way  to  insist  on  the  necessity 
— a  necessity  which  exists  still  more  in  relation  to  abdominal  tuberculosis — that 
the  local  authorities  should  have  ample  power  to  examine  all  milk  supplied  within 
their  boundary.  This  examination  should  include,  when  desirable,  testing  ex- 

amination of  the  cows  yielding  the  milk,  and  even  the  byres  and  dairies.  The  risk 
of  inducing  the  disease  from  the  use  of  tuberculous  meat  is  a  small  one.  It  is 
best  removed  by  the  appointment  of  thoroughly  qualified  men  as  meat 
inspectors. 

Notification. — There  has  been  a  good  deal  of  difference  of  view  manifested  on 
this  point.  Unfortunately  neither  medical  nor  public  opinion  is  sufficiently  ripe  in 
the  United  Kingdom  to  admit  of  the  immediate  institution  of  compulsory  notifi- 

cation. None  the  less,  notification  seems  the  sound  and  logical  solution  of  the 
tuberculosis  problem.  That  it  will  come  in  some  form,  as  the  public  become 
better  acquainted  with  the  facts,  admits  of  little  doubt.  Voluntary  notification, 
which  has  been  tried  successfully  on  various  plans  in  different  places,  is  a  step  in 
the  right  direction.  The  experience  of  New  York  is  remarkable.  So  far  back  as 
1893  notification  was  required  in  that  city  of  cases  of  consumption  in  public 
institutions,  and  was  requested  from  doctors  regarding  cases  in  their  private 
practice.  The  records  of  the  experiment  are  highly  suggestive.  There  were 
notified  in  1894,  4166  cases  ;  in  1895,  5818  cases  ;  and  in  1896,  8334  cases.  The  experi- 

ence of  these  years  led  the  Health  Board  of  New  York  to  declare  pulmonary 

tuberculosis  an  " infectious  and  communicable  disease,"  and  to  require  "the  notifi- 
cation of  all  cases  of  consumption  occurring  in  the  city."  Much  has  been  said 

regarding  the  disabilities  and  hardships  which  would  accrue  to  the  individual  if 
any  system  of  notification  were  adopted.  It  is  manifestly  right  that  all  such 
disadvantages  should  be  estimated  and  sufficient  weight  attached  to  them.  But 
there  is  a  risk  of  their  being  exaggerated  and  thereby  the  main  issue  blurred.  Is 
notification  likely  to  assist  the  authorities  in  dealing  effectively  with  a  disease 
which  is  responsible  in  the  United  Kingdom  for  60,000  deaths  per  annum  ?  If  it 
is,  there  seems  no  valid  reason  why  it  should  not  be  adopted  in  some  form. 

B.  Private  Measures. — It  is  of  the  first  moment  that  every  individual 
should  understand  that  consumption  is  not  got  by  exposure  to  cold.  The 

bogey  of  "  catching  cold  "  has  done  infinite  harm  and  has  led  to  the  institu- 
tion of  protective  measures,  which  have  in  turn  been  the  cause  of  the  disease. 

The  freest  access  of  sunlight  and  of  fresh  air,  both  day  and  night,  ought  to 
be  courted  by  the  individual.  These  conditions  are  doubly  serviceable. 
They  increase  the  resisting  power  of  the  cells  of  the  respiratory  organs  and 

are  directly  inimical  to  the  tubercle  bacillus.  Bed-rooms,  sitting-rooms, 
school-rooms,  offices,  work-rooms,  assembly  rooms,  public  conveyances,  all 
require  the  same  treatment.  No  bed-room  should  be  slept  in  without  the 
window  being  open,  and  the  more  widely  the  better.  It  is  a  prevailing 
fallacy  to  suppose  that  because  a  room  is  large  the  windows  may  remain 
shut.  Such  a  room  only  harbours  a  greater  volume  of  soiled  air.  The 
dusting  and  sweeping  of  rooms  and  offices  ought  to  be  carried  out  by  moist 
methods  and  immediately  after,  not  before,  occupation.  In  the  selection  of 

residence,  preference  should  be  given  to  dwellings  which  obtain  from  posi- 
tion and  aspect  a  maximum  of  sunlight.  In  flats,  the  ground  floor  is  to  be 

avoided,  and  cellar  tenements  ought  not  to  be  inhabited.  Dampness  of 
residence,  whether  dependent  on  structural  defects  or  site,  is  fatal. 

Education. — If  there  be  threatened  delicacy,  education  in  the  commonly- 
accepted  sense  must  be  held  of  secondary  importance.     Attention  must  be  directed 
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primarily  to  the  physical  reformation  of  the  individual.  There  is  much  need  for 
physiological  seminaries  on  fresh-air  principles,  where  such  delicate  children  and 
youths  would  be  properly  taken  in  hand.  Suitable  lung  gymnastics,  as  by  dumb- 

bells, Indian  clubs,  and  the  like,  are  of  service.  The  movements  must  be  slow, 
corresponding  with  the  normal  rate  of  respiration.  They  must  be  directed  to- 

wards the  production  of  a  healthy  form  of  chest  and  the  correction  of  existing 
architectural  deformity.  The  exercises  should  be  practised  in  the  open  air,  or,  at 
least,  in  a  room  with  the  windows  freely  open.  The  individual  should  breathe 
through  his  nose,  as  he  ought  to  be  taught  to  do  at  all  times.  He  should  be  lightly 
clad  while  exercising,  and  covered  up  thereafter. 

Open-aii-  Life. — The  facts  of  etiology  go  to  prove  that  the  more  the  individual 
is  in  the  open  air,  the  less  likelihood  is  there  of  contracting  the  disease.  The  more 
he  has  to  be  indoors  by  the  necessities  of  business,  work  or  study,  the  greater  risk 
he  runs.  Persons  who  have  to  lead  sedentary  lives  during  business  hours  must  be 
taught  to  minimise  the  risk  as  much  as  possible  by  the  direct  admission  of  fresh 
air,  and  to  counterbalance  the  disability  by  activity  in  the  open  air  after  business, 
and  by  an  extra  allowance  of  fresh  air  by  night.  The  particular  form  of  activity 
must  vary  in  different  cases.  It  is  a  good  rule,  however,  that  in  presence  of 
threatened  delicacy,  the  more  continuous  equal  activity,  of  which  golf  is  an 
excellent  example,  is  better  than  the  less  regular  and  more  exciting,  such  as 
tennis  or  football.  Exercises  or  other  activity  involving  the  inhalation  of  dust 
should  be  excluded. 

General  Habits.  —  Regularity  and  simplicity  of  meals  are  to  be  enjoined. 
Dyspepsia  and  constipation  should  be  relieved  on  simple  lines.  The  use  of  stimu- 

lants and  tobacco  should  be  restricted.  The  habit  of  cigarette-smoking  is  to  be 
discountenanced.  Sexual  excess  must  be  avoided.  Sufficiently  warm  but  light 
clothing  is  desirable.  All  constriction  of  the  thorax  by  dress  must  be  excluded, 
more  especially  during  the  years  of  growth.  Mufflers  round  the  neck,  extra 

flannels  over  the  chest,  and  particularly  so-called  "  chest-protectors  "  are  to  be  dis- 
carded. On  the  other  hand,  the  extremities,  upper  and  lower,  should  be  kept 

warm  by  means  of  suitable  gloves  and  stockings.  The  peripheral  circulation  is 
best  maintained  by  healthy  activity.  This  is  assisted  by  a  rapid  morning  dip — 
the  shorter  the  better — in  cool  water,  followed  by  dry  rubbing.  Thereby  the  heat- 
regulating  mechanism  of  the  skin  is  maintained  in  order. 

After  acute  illnesses,  more  especially  those  with  tendency  to  complication  from 
the  side  of  the  respiratory  organs, — e.g.  measles,  whooping-cough,  influenza, — a 
watchful  supervision  of  the  patient  is  necessary  to  ensure  a  complete  return  to 
health.  There  can  be  no  doubt  that  where  this  is  overlooked  pulmonary  tuberculosis 
is  frequently  established  or  a  latent  tuberculosis  roused  into  activity.  Over  and 
above  the  routine  treatment  of  such  infective  conditions,  it  is  often  desirable  to 
prolong  the  period  of  convalescence  and  send  the  patient  away  for  a  change  of  air. 

The  danger  of  the  introduction  of  pulmonary  tuberculosis  by  milk  directly  has 
been  seen  to  be  slight.  Nevertheless  it  is  a  good  rule  to  insist  on  having  milk 
scalded  before  use  until  such  time  as  larger  measures  are  adopted  by  the  com- 

munity for  the  exclusion  of  tuberculous  milk  from  the  market  (p.  1 26).  Boiling 
for  a  minute  or  two  is  quite  sufficient.  Actual  boiling  is  not  essential.  Cream  or 

milk  kept  at  a  temperature  of  90°  C.  for  five  minutes  is  sufficiently  treated.  This 
can  be  effected  in  one  or  other  variety  of  sauce-pan  without  materially  affecting 
the  taste  and  certainly  without  disturbing  the  nutritive  value  of  the  milk.  It  is 
worthy  of  note  that  during  the  process  the  milk  is  freed  from  other  organisms  as 
well  as  tubercle  bacilli. 

If  a  member  of  a  household  be  already  affected,  what  precautions  are  necessary 
to  prevent  the  carriage  of  infection  (1)  to  other  persons,  and  (2)  to  other  parts  of 
his  own  body  1 

Such  an  individual  must  bear  in  mind  that,  in  proportion  as  he  follows  the 
prophylactic  lines  already  discussed,  the  less  is  he  a  danger  to  himself  and  other 
people.  Cleanliness  in  the  wide  sense,  through  the  free  use  of  fresh  air  as  well  as 
water,  is  the-  best  safeguard.  Under  such  conditions  of  cleanliness  the  presence 
of  the  consumptive  patient  is  little  to  be  feared.  It  is  right  that  he  and  his 

ifriend's  be  reassured  fully  on  the  point.  The  person  of  the  consumptive  is  not 
'directly  infectious.  The  breath  of  the  consumptive  is  not  directly  a  source  of 
tinfection.  There  seems  sufficient  reason  to  maintain  that  even  the  explosive 
"cough  of  some  patients  is  not  a  likely  means  of  carrying  infection  (Cornet).  The 
moist  particles  so  discharged  are  commonly  salivary.  When  possible,  however,  it  is 
•desirable  to  receive  the  particles  on  a  rag  or  other  destructible  handkerchief.  The 
vehicle  of  infection  is  the  actual  expectoration,  which  must  be  carefully  handled 
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on  the  lines  already  discussed  (p.  125).  Having  regard  to  the  facts,  attention 
to  cleanliness  in  this  respect  cannot  be  too  great. 

The  consumptive  patient  should  not  share  the  same  bed  as  another,  and,  where 
possible,  not  even  the  same  room.  It  is  a  convenient  rule  to  insist  on  the  use  of 
separate  table  and  other  utensils.  As  we  have  seen  (p.  123),  the  consumptive 
patient  should  not  marry.  But  the  doctor  is  not  the  sole  arbiter  here.  It  is  right, 
however,  to  emphasise  the  danger,  not  only  in  respect  of  possible  family,  but  im- 

mediately in  respect  of  the  unaffected  party  to  the  contract.  Both  the  prohibition 
and  the  risk  are  less  important  if  the  tuberculous  process  be  quite  latent.  If  a 
mother  or  other  member  of  a  family  be  affected,  the  less  of  close  contact  on  the 
part  of  the  others,  more  especially  delicate  children,  the  better.  Kissing  should 

in  such  circumstances  be  avoided.  An  affected  mother's  milk  will  be  replaced  by 
sterilised  cow's  milk. 

To  prevent  the  carriage  of  infection  to  other  parts  of  his  body,  the  consumptive 
patient  must  on  no  account  swallow  the  expectoration.  In  his  own  intei'est  he 
cannot  be  too  rigid  in  its  disposal  on  the  lines  already  proposed.  The  early  re- 

moval of  tuberculous  glands  should  be  favoured  as  a  prophylactic  measure  in  this 
sense.  All  unhealthy  conditions  of  mucous  surface,  e.g.  tonsils,  will  be  carefully 
looked  to.  Lastly,  from  this  point  of  view  it  is  often  necessary  that  the  consump- 

tive change  his  occupation,  for  example  that  he  give  up  a  sedentary,  indoor  life, 
spent  unavoidably  in  badly  ventilated,  over-crowded,  or  dusty  places,  in  favour  of 
a  more  or  less  out-of-door  life, — even  at  the  risk  of  reduction  of  income.  This 
may  have  to  be  enjoined.  In  some  instances  the  indications  are  even  better  met 
by  a  change  to  another  country,  not  so  much  because  the  climate  is  necessarily 
better,  but  because  with  more  sunshine  and  fair  weather  the  individual  is  likely 
to  lead  a  more  out-of-door  life. 

II.   Therapeutic 

The  treatment  of  pulmonary  tuberculosis  has  in  the  past  been  too  largely 
empirical  and  symptomatic.  Much  of  it  has  been  unphysiological.  With 
a  definite  pathogenesis,  the  treatment  must  become  more  rational.  The 
disease  is  due  to  an  organism  which  preferably  establishes  itself  and  spreads 
on  tissues  whose  resistance  is  lessened  by  various  causes.  The  bacillus 
interferes  locally  with  the  function  of  the  organ  invaded  by  effecting 

disintegrative  changes.  Still  more  important — the  bacillus  produces  con- 
stitutional disturbance,  tending  towards  death  by  the  elaboration  of  toxic 

products,  which  are  the  resultant  of  the  life-history  of  the  bacillus. 
The  following  division  suggests  the  lines  on  which  rational  treatment 

should  proceed : — 
A.  Measures  for  improving  the  resistant  powers  of  the  tissues. 

B.  Measures  for  attacking  the  tubercle  bacillus  more  directly,  or  neutral- 
ising the  products  resulting  from  the  growth  ard  development  of  the  bacillus 

ivithin  the  body. 
C.  Measures  for  relief  of  more  important  symptoms  and  complications. 
It  goes  without  saying  that  in  most  cases  these  measures  require  to  be 

combined. 

A.  Measures  for  improving  the  Resistant  Powers  of  the  Tissues. — The 
adoption  of  these  is  meantime  the  most  hopeful  line.  Nature  unaided 

cures  tuberculosis  daily.  We  prevent  this  natural  cure  by  imposing  un- 
physiological conditions.  Eemove  these  and  aid  the  natural  tendency 

towards  cure  by  every  available  means,  and  recoveries  will  become  an  every- 
day experience. 
The  return  to  a  physiological  life — that  is,  the  readjustment  of  the 

morbid  processes  on  physiological  principles — must  be  the  motif  of  success- 
ful treatment,  whether  it  be  conducted  at  home  or  in  a  sanatorium.  The 

chief  advantage  of  the  latter  lies  in  the  fact  that  it  is  difficult  to  obtain 
what  is  necessary  under  the  ordinary  conditions  of  home  life.  Under  a 
well-conceived  regime,  in  a  well-regulated  sanatorium,  this  is  comparatively 
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easy.  Still  the  physiological  principles  which  underlie  the  method  are 
capable  of  application,  more  or  less  complete,  almost  anywhere.  A  bright, 
dry  dwelling-house  with  a  garden  of  comparatively  small  dimensions  may 
be  readily  adapted  to  the  purpose.  Even  in  the  dwelling-house  which  has 
no  garden  much  of  the  benefit  may  be  got,  if  the  physiological  indica- 

tions be  rightly  apprehended.  We  shall  consider  the  different  indications 
seriatim. 

(1)  Fresh  Air  and  Sunlight. — The  patient  is  to  be  bathed  in  fresh  air 
day  and  night,  irrespective  of  the  weather.  Nothing  should  be  accepted 
as  an  excuse  for  a  reversal  of  the  policy — neither  rain,  nor  sun,  nor  wind, 
nor  mist.  Throughout  an  experience  of  many  years  and  the  treatment  of 
hundreds  of  patients,  the  writer  has  not  on  a  single  occasion  seen  the 
slightest  accident  occur  in  relation  to  the  fullest  exposure  of  the  patient 
day  and  night  to  this  influence.  This  applies  to  both  pyrexic  and  apyrexic 
cases.  Short  of  actual  chill,  which  can  be  avoided  by  suitable  clothing  and 
shelter,  there  cannot  be  too  free  exposure.  During  the  day  the  patient  is 
best  outside  entirely,  resting  chiefly  either  on  a  couch  or  reclining  chair  or 
other  seat  according  to  the  stage  of  the  illness.  When  for  any  reason,  e.g. 
a  complicating  diarrhoea  or  such  like,  it  is  inconvenient  to  have  the  patient 
outside,  the  bed  should  be  advanced  to  the  widely  opened  window.  It  is 
marvellous  how  quickly  patients  come  to  enjoy  the  treatment,  and  little  is 
heard  about  draughts.  The  latter  can,  however,  be  readily  excluded, 
whether  inside  or  outside,  by  means  of  folding-screens  or  swing-screens 
attached  to  window -corners  and  angles  of  the  house.  Outside  more 
formal  shelters  may  be  built  of  wood  and  glass.  The  roof  and  also,  pre- 

ferably, the  sides  should  be  made  of  glass.  The  shelters  should  not  be 
deep — they  ought  not  to  form  actual  rooms — and  the  roof  should  slope 
from  the  back  upwards  and  forwards,  so  that  there  may  be  as  little 
opportunity  as  possible  for  the  collection  of  foul  air.  The  shelters  may 
either  be  fixed — in  which  case  two  or  three  are  necessary,  facing  in  different 
directions — or  may  be  made  to  rotate.  Eotatory  chairs,  such  as  are  provided 
for  yacht  decks,  are  similarly  convenient. 

This  free  exposure  of  the  patient  can  be  efficiently  carried  out  in  all 
climates  (p.  134)  and  at  all  seasons.  Thus  the  writer  has  frequently 
observed  that  patients  under  the  treatment  make  more  rapid  progress 
actually  during  the  colder  months  of  the  year.  It  is,  of  course,  necessary 
to  watch  carefully  that  the  peripheral  circulation  is  well  maintained.  The 
finger-tips  and  toes  should  be  kept  warm.  This  is  readily  achieved  by 
woollen  under-garments,  hose,  and  gloves,  and  a  sufficiency  of  warm  wraps. 
Although  less  enjoyable,  perhaps,  the  out-of-door  method  may  be  continued 
after  dark  with  perfect  safety. 

When  the  patient  has  to  be  indoors,  e.g.  during  night,  the  windows 
must  be  kept  freely  open.  The  popular  dread  of  night  air  must  be  over- 

come. If  there  are  two  windows,  both  should  be  kept  wide  open.  It  is  a 
convenient  plan  to  draw  both  sashes  until  they  are  parallel.  Windows 
should  never  be  closed  for  warmth  merely.  That  can  be  attained  by 
sufficient  clothing  and  a  fire  in  the  grate. 

(2)  Rest. — It  is  wise  at  first — at  least  until  the  patient's  condition  be 
thoroughly  studied — to  keep  the  patient  at  rest.  Where  the  temperature 
swings  much,  and  where  the  circulation  is  prejudiced — rapid,  soft  pulse — the 
patient  should  rest  entirely.  It  is  a  good  rule  to  insist  on  practically 

complete  rest,  if  the  temperature  rises  day  by  day  above  100-5°,  or  if  the 
pulse  commonly  registers  over  90  beats  per  minute.  With  improved 
condition  the  rest  will  be  less  absolute.     Thus  the  patient  may  be  allowed 
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to  take  a  short  turn — ten  to  fifteen  minutes — every  hour,  resting  for  the 
remainder.  As  the  improvement  continues,  the  active  periods  may  be 
combined,  and  the  patient  walk  for  three-quarters  of  an  hour  to  two  hours 
in  the  forenoon,  and  a  similar  period  later  in  the  day,  resting  entirely 
between.  In  all  cases,  rest  for  half  to  three-quarters  of  an  hour  should  be 
insisted  on  before  meals,  and  rather  longer  after  meals. 

(3)  Activity. — As  recovery  proceeds,  the  necessity  for  rest  lessens.  The 
resting  periods  become  shorter,  and  the  intervals  of  activity  may  be 
lengthened.  In  all  cases  the  amount  of  activity  should  be  regulated  by 
the  effects  produced.  Of  this  the  best  gauge  is  found  in  the  temperature 
and  pulse,  which  should  be  recorded  after  exercise.  If  these  are  un- 

disturbed, the  activity  may  be  continued  and  even  increased.  If  they  are 
unfavourably  disturbed,  the  activity  must  be  restricted. 

Walking  exercise,  especially  at  first,  must  be  studiously  quiet,  at  the 
rate  of  two  to  three  miles  an  hour.  Hurry  must  be  strictly  forbidden. 

Walking  is  practised  wisely,  to  commence  with,  on  the  fiat.  With  growing- 
strength,  gradually  increasing  inclines  may  be  faced.  At  a  later  period, 
mild  golfing  exercise  and  the  like  may  be  allowed,  the  patient  being 
guarded  scrupulously  against  over-fatigue,  and  against  chill  after  over- 
heating. 

Simple  breathing  exercises  are  also  of  service.  The  patient  should  be 
taught  to  breathe  slowly,  through  the  nose  (not  the  mouth),  emptying  the 
chest  well  in  expiration.  In  sitting  and  walking  he  must  maintain,  as  far 
as  possible,  an  erect  carriage.  This  may  be  aided  and  defects  of  chest 
architecture  remedied  by  walking  with  a  stick  passed  behind  the  back  in 
front  of  the  folded  elbows,  which  are  advantageously  approximated  behind 
by  straps  or  other  means.  Healthy  respiration  is  also  favoured  by  simple 
movements  of  the  outstretched  arms  backwards,  upwards  and  backwards,  and 
so  on.  To  be  serviceable  and  free  from  risk,  the  movements  should  be 

slow,  timed  by  approximately  normal  .rate  of  respiration.  If  dumb-bells 
or  other  apparatus  be  added,  the  weight  should  be  light. 

(4)  Dietary. — This  is  of  the  greatest  importance.  Loss  of  appetite, 
disturbed  digestion,  interference  with  assimilation,  and  resultant  loss  of 
flesh — both  muscle  and  adipose  tissue — are  conspicuous  features  of  the 
disease.  How  is  this  to  be  remedied  ?  The  answer  is,  by  dieting  the 
patient  properly  and  getting  him  to  eat  sufficient.  This  is  not  synonymous 
with  forced  feeding.  The  latter,  as  sometimes  practised,  may  do  a  vast 
amount  of  harm.  In  proportion  as  physiological  conditions  are  fulfilled, 
there  is  little  need  to  force  the  patient  to  feed.  He  eats  of  his  own  accord. 
In  order  to  this,  the  rules  regarding  fresh  air,  day  and  night,  must  be 
followed  strictly.  It  is  often  helpful  to  let  him  have  his  meals  in  the  open 
air.  Thus  bathed  in  fresh  air,  the  patient  quickly  drops  his  digestive 
disability.  Complaints  of  nausea,  sickness,  pain,  oppression,  disappear. 
Appetite  returns,  and  there  develops  often  a  craving  for  food  not  easily 
satisfied.  The  quantity  of  food  may  be  increased  without  risk  of  digestive 
discomfort.  Milk  and  fats  of  various  kinds,  which  previously  evoked 
loathing  disinclination,  are  taken  greedily.  The  bowels  become  more 
regular.  In  some  instances  it  is  advisable,  in  addition  to  the  rest  pre- 

scribed before  and  after  meals,  to  let  the  patient  recline  continuously 
during  meals.  By  this  means  the  tendency  to  sickness,  when  the  stomach 
is  full,  may  be  averted.     In  all  cases  the  meals  should  be  taken  slowly. 

The  dietary  should  vary  according  to  the  character  and  stage  of  the 
disease.  As  a  general  rule,  it  is  a  wise  arrangement  to  allow  five  meals  in  the  \ 
day — or  rather,  three  meals  of  proximately  equal  value,  with  two  snacks  at 
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suitably  separated  intervals.  Thus,  if  breakfast  be  at  9  a.m.,  luncheon  at 
1  p.m.,  and  dinner  at  7  p.m.,  a  light  snack  may  be  allowed  at  7  a.m.  and 
4  p.m.  It  is  unwise  in  such  case  to  allow  further  extras  of  any  kind 
between  meals.  If  the  patient  sleep  well,  it  is  better  not  to  give  anything 
by  night.  If,  on  the  contrary,  he  be  wakeful,  and  his  wakefulness  is  not 
the  expression  of  gastro-intestinal  disturbance,  a  cup  of  thin  meat  tea  or 
diluted  warm  milk  may  be  allowed  through  the  night.  Sometimes  the  ad- 

ministration of  a  glass  of  boiling  water  is  even  better.  The  three  chief  meals 
should  include  a  sufficiency  of  nitrogenous  foods,  fats,  and  carbohydrates. 
The  food  must  be  nicely  prepared  and  daintily  served,  and  varied  as  much 
as  possible.  Breakfast  may  include  porridge  (preferably  made  with  half 
milk,  and  boiled  for  45  minutes),  cream,  milk,  toasted  bread,  plenty  of 
butter,  eggs,  mild  bacon,  well-hung  underdone  meat,  raw  meat  rissoles, 
fish  of  different  kinds,  with  tea  or  coffee  well  diluted  with  milk.  Luncheon 

and  dinner — for  the  two  meals  should  be  similar  in  character — may  include  a 
cup  of  soup  (to  which,  just  before  serving,  may  be  added  a  little  raw  pounded 
meat),  fish  of  various  kinds  with  simple  butter-sauce,  well-hung  underdone 
steak,  roast  beef,  or  other  meat,  chicken,  game,  farinaceous  puddings,  stewed 
fruit,  cream,  butter,  and  cheese.  The  matter  of  stimulants  must  be 
decided  in  each  case  according  to  state  of  pulse,  temperature,  and  custom. 
Often  alcohol  is  unnecessary.  Frequently  it  is  most  helpful.  Thus 
3SS.-5J.  whisky  added  to  a  small  tumbler  of  milk  is  serviceable.  Or  the 
equivalent  alcohol  may  be  given  in  the  form  of  sound  wine  (hock,  burgundy, 
sherry,  port,  champagne,  according  to  circumstances).  It  is  commonly  a 
mistake  to  give  much  fluid  at  meal-times.  If  there  be  a  tendency  to 
thirst,  better  let  the  patient  have  a  tumbler  of  hot  water  while  resting 
half  an  hour  before  meals  or  three-quarters  of  an  hour  after  meals.  It 
is  a  mistake  to  insist  on  two  or  three  glassfuls  of  milk  along  with  meals. 
It  is  a  different  matter  if,  for  any  reason,  the  patient  be  on  a  milk 
dietary  (vide  infra).  The  snacks  at  7  A.M.  and  4  p.m.  may  suitably  consist 
of  a  cup  of  tea  well  diluted  with  cream  or  milk,  or  infused  in  milk,  and 
buttered  toasted  stale  bread,  or  a  glass  of  hot  milk  (diluted  one-third  with 
boiling  water  or  barley  water),  perhaps  with  a  tablespoonful  of  rum  or 
whisky,  or  an  egg  flip. 

The  kind  of  meal  must  depend  on  the  patient.  Frequently  it  is  best 
to  confine  the  patient  largely  to  a  dietary  of  underdone  meat,  butter, 
toasted  bread,  and  milk,  with  perhaps  a  little  stimulant,  limiting  the 
amount  of  vegetable  and  farinaceous  foods  strictly.  Thus  breakfast  may 
consist  of  raw-meat  rissoles  with  toast  and  butter  and  a  glass  of  warm 
milk ;  lunch  and  dinner,  of  lightly  grilled  mince  or  tender  steak,  buttered 
toast,  and  stewed  fruit,  and  a  glass  of  milk  or  wine  as  above.  Such  a 
dietary  frequently  appears  to  start  healthy  nutrition  as  nothing  else  will. 
It  may  be  necessary  to  keep  a  patient  for  weeks  on  such  a  dietary.  With 
improved  condition  the  menu  may  be  more  varied.  The  alternation  for  a 
day  or  two  of  a  more  purely  vegetable  dietary,  including,  e.g.,  lentil  or  pease 
soup,  vegetable  purees  of  different  sorts,  is  often  of  benefit. 

The  use  of  milk,  to  some  extent,  is  generally  serviceable.  But  it  may 
be  overdone.  If  the  patient  relishes  an  ordinary  dietary,  it  is  a  mistake 
to  press  milk  further  than  has  been  indicated  above.  To  do  so  means 
perhaps  to  upset  the  gastro-intestinal  functions.  In  proportion  as  the 
capacity  for  a  varied  dietary  is  wanting,  more  milk  may  be  allowed. 
Even  then  it  is  sometimes  better  to  omit  milk  altogether  for  a  day  or 
two,  and  push  a  raw-meat  dietary.  In  presence  of  pronounced  gastro- 

intestinal irritability   or   disease,  it   is   right  to   make   trial   of  a   more 
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rigid  milk  dietary.  The  nrilk  may  be  exhibited  variously,  as  in  other 
fevers.  Commonly  it  is  better  diluted  with  boiling  water,  barley  water, 
soda  or  lime  water,  according  to  circumstances.  It  may  be  combined  with 
eggs,  alcohol,  etc.,  or  it  may  itself  be  fermented  in  the  form  of  koumiss. 
In  other  cases  it  is  advantageously  peptonised. 

(5)  Skin  Hygiene. — The  state  of  the  skin  must  be  looked  to,  and  its 
functional  activity  both  as  heat  regulator  and  excretory  organ  restored. 
To  this  end  clothing  and  bathing  are  to  be  considered. 

The  clothing,  both  day  and  night,  should  be  as  light  as  is  compatible 
with  sufficient  warmth.  Overclothing,  so  frequently  sanctioned,  must  be 
stopped.  It  is  laughable,  were  it  not  so  unphysiological,  to  count  the  number 
of  layers  one  has  to  peel  off  many  patients  before  reaching  the  chest  wall. 
Such  absurd  clothing  removes  the  last  chance  for  the  skin  as  a  heat- 
regulating  mechanism.  At  no  season  should  more  than  a  single  flannel 
shirt  and  an  under  woollen  garment  be  commonly  permitted,  in  addition 
to  the  upper  suit  or  dress.  The  clothing  should  be  loose.  In  women, 
corsets  should  be  practically  discarded.  Chest-protectors  and  swaddling- 
bands  of  cotton  wadding,  so  frequently  seen,  are  to  be  discredited  entirely. 
By  night  the  same  general  principles  apply. 

Bathing  of  the  skin  has  a  double  value.  It  both  cleanses  and  gives 
tone  to  the  tissues.  In  all  cases  it  should  be  done  once  or  twice  daily. 
In  conditions  of  great  weakness  we  may  be  content  with  sponging  and 
dry  rubbing  of  the  surface.  In  the  larger  number  of  cases,  it  is  far  more 
satisfactory  to  allow  a  rapid — really  momentary — dip  into  a  full  bath,  the 
temperature  of  the  water — which  should  be  cool — being  regulated  according 
to  the  season,  so  as  to  avoid  undue  shock.  The  patient  must  be  com- 

fortably and  rapidly  dried  thereafter,  preferably  by  nurse  or  other  assistant. 
The  first  indication  of  real  improvement  is  often  observed  when  such 
bathing  is  commenced. 

(6)  Medication. — Certain  drugs  are  of  service  as  aids  towards  increasing 
tissue  resistance  and  repairing  loss.  In  the  foreground  should  be  mentioned 
cod-liver  oil,  which  is  an  excellent  way  of  administering  fat.  Many 
patients  take  the  oil  with  relish.  It  is  a  common  experience  that  patients 
treated  on  open-air  lines  enjoy  it  more  and  assimilate  it  more  easily  than 
under  other  conditions.  The  hypophosphites  of  sodium  and  lime,  and 
various  preparations  of  malt,  may  be  given  on  similar  grounds.  Arsenic  is 
likewise  helpful,  more  particularly  in  young  subjects.  Its  exhibition  may 
be  usefully  maintained  for  long  periods.  Thus  liq.  arsenicalis  may  be  con- 

veniently added  to  an  emulsion  of  cod-liver  oil,  or  arsenious  acid  may  be 
given  in  pill  (gr.  sVtV)-  Or  arsenic  may  be  exhibited  in  the  form 
of  cacodylate  of  sodium.  Strychnine  may  similarly  prove  beneficial. 
Glycerine,  which  forms  an  agreeable  addition  to  many  mixtures,  is  of  some 
direct  value,  and  may  be  advantageously  pushed  from  time  to  time. 

Nucleins  and  nucleic  acid  have  been  administered  in  various  ways. 
Their  exhibition  has  been  suggested  because  of  their  tendency  to  induce 
leucocytosis  and  their  bactericidal  properties.  They  may  thus  be,  perhaps, 
credited  with  power  to  increase  the  resistance  of  the  tissues  and  to  disturb 
the  bacilli  more  directly. 

Effects  produced  by  adoption  of  Physiological  Measures  already  described. 
— Before  considering  specific  measures,  it  may  be  well  to  summarise  the 
effects  produced  by  the  procedure  already  described  and  to  add  a  few  words 
regarding  sanatoria  and  climate. 

(a)  General  Appearance. — Withm  a  week  or  so  of  the  adoption  of  the 

open-air  system,  the  patient's  colour  and  general  appearance  alter.     The 
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look  of  delicacy  is  replaced  by  an  aspect  of  robustness,  such  as  one  recognises 
on  ship-board.  In  other  words,  much  of  the  familiar  appearance  of  the 
consumptive  patient  is  the  expression  of  unphysiological,  protective  treat- 
ment. 

(b)  Appetite  and  Digestion. — The  patient  quickly  loses  his  digestive  dis- 
ability, nausea,  sickness,  and  oppression.  Appetite  returns  in  remarkable 

fashion,  and  the  increased  quantity  of  food  is  commonly  enjoyed  without 
after-discomfort.  Fats  and  other  food-stuffs  which  previously  were  declined 
are  taken  freely.     The  bowel  regains  a  healthy  habit. 

(c)  Weight. — Flesh  is  rapidly  made.  As  much  as  two  to  six  pounds 

may  be  added  in  a  week's  time.  Usually  the  gain  is  steady  and  pro- 
gressive. 

(d)  Cough. — This  disappears  practically  after  a  little  time.  Apart  from 
the  occasional  necessity  of  expectoration,  cough  need  not  be  heard.  The 
cough  which  occurs  so  frequently  when  the  disease  is  treated  in  snug, 
confined  bedrooms  is  in  large  part  the  expression  of  irritation  by  reason  of 
exhausted  or  fouled  air. 

(e)  Expectoration. — Sputum  speedily  lessens.  It  tends  to  become  more 
and  more  mucous,  until  it  may  finally  disappear.  Haemoptysis  seldom 
occurs. 

(/)  Night-sweats. — This  classic  symptom  disappears  entirely.  Before 
the  commencement  of  treatment,  patients  may  have  sweated  much — being 

changed  four  or  five  times  in  a  night — and  yet  in  three  or  four  days'  treat- 
ment, apart  from  special  drugs,  the  manifestation  disappears.  Night-sweat- 

ing must  be  regarded  in  chief  part  as  an  expression  of  faulty  treatment. 
(g)  Circulation. — The  pulse  rate  lessens  and  each  beat  becomes  more 

forcible.  The  blood -pressure  generally  is  raised.  It  is  no  uncommon 
thing  to  record  in  10-14  days  a  reduction  in  rate  to  the  extent  of 
20  -  30  beats  per  minute,  along  with  corresponding  improvement  in 
character.     Coldness  of  extremities  and  shiveriness  similarly  disappear. 

(h)  Temperature. — Within  a  week  or  two — or  at  most  a  month  or  so — 
temperatures  which  have  been  swinging  violently  approximate  the  normal. 
In  many  cases  the  normal  temperature  is  still  more  quickly  reached.  The 
exceptional  cases  which  resist  are  few. 

Sanatoria. — The  therapeutic  measures  which  have  been  described  so 
far  are  most  conveniently  carried  out  in  a  sanatorium.  The  patient  is 
taken  more  thoroughly  in  hand,  strict  regularity  is  introduced  into  his  life, 
and  slight  aberrations  from  the  path  of  recovery  are  quickly  noted. 
Sanatorium  regime  must  be  credited  with  not  only  immediate  therapeutic 
advantage,  but  also  educative  value  of  first  moment  for  the  rest  of  the 

patient's  life.  From  the  latter  point  of  view,  indeed,  it  is  a  wise  plan  to 
let  a  patient  undergo  sound  sanatorium  regime  for  some  months,  even  if  it 
is  inconvenient  to  let  him  complete  the  cure.  It  must  be  kept  in  view, 
however,  that  the  necessary  measures  may  be  practised  at  home,  if  the 
medical  attendant  have  sufficient  knowledge  of,  and  faith  in,  the  methods. 
In  such  case  it  is  an  enormous  benefit  if  a  nurse  trained  in  the  methods 
be  in  attendance  on  the  case. 

It  is  unnecessary  here  to  name  individual  sanatoria.  Suffice  it  to  say 
that  well-managed  sanatoria  exist  in  every  division  of  the  United  Kingdom 
and  in  many  European  countries.  Having  regard  to  the  appalling  frequency 
of  the  disease,  there  is  room  for  much  larger  provision.  More  especially  is 
there  need  for  an  increased  number  of  sanatoria  for  the  poorer  classes,  in- 

cluding persons  in  receipt  of  very  limited  incomes,  which  cease  in  case  of 
illness.      The   existing  sanatoria   are   not   equally   good.     In   selecting   a 
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sanatorium  it  is  the  thoroughness  of  regime  and  excellence  of  management 
rather  than  latitude  which  should  be  the  guide.  It  is  advantageous  for 
the  great  majority  of  patients — and  it  is  certainly  possible — to  be  treated 
under  the  normal  climatic  conditions  of  the  individual.  His  cure  can  be 

attained  and,  other  things  being  equal,  should  be  undertaken  under  the 
conditions  which  he  must  meet  when  recovery  has  taken  place.  The 
question  of  climate  is  less  significant  than  that  of  regime. 

Climate. — The  special  curative  influence  frequently  attributed  to  certain 
climates  cannot  be  maintained.  The  cure  of  pulmonary  tuberculosis  may 
be  successfully  undertaken  in  ordinary  climates,  provided  the  air  is  pure, 
the  physiological  regime  realisable,  and  the  diagnosis  has  been  made 
sufficiently  early. 

The  experience  of  the  Victoria  Hospital  affords  remarkable  testimony 
on  this  point.  Patients  have  time  after  time  been  received  from  the 
healthiest  counties  and  country-sides  in  Scotland — the  places  to  which 
consumptive  patients  are  frequently  sent — have  arrived  pallid  and  ill,  and 
have  regained  colour  and  health  in  the  neighbourhood  of  Edinburgh,  whose 
climate  has  been  sometimes  decried  unjustly  as  unwholesome. 

Mere  change  to  a  better  climate  is  commonly  insufficient,  and  the  con- 
ception is  misleading.  None  the  less  is  it  true  that  wisely  directed  change 

of  climate  exerts  a  salutary  influence,  if  other  indications  are  fulfilled. 
There  can  be  no  doubt  that  much  of  the  beneficial  influence  of  certain 

climates  is  hopelessly  lost,  owing  to  the  absence  of  intelligent  appreciation 
or  application  of  the  major  hygienic  requirements.  The  significance  of 
many  climatic  resorts  would  be  enormously  enhanced  if  they  possessed 
sanatoria  or,  at  least,  hotels  built  and  conducted  on  sanitary  principles. 

In  proposing  to  send  a  patient  to  another  climate,  care  must  be  taken 
that  he  is  in  a  fit  state  to  stand  the  fatigue  and  discomfort  of  journeying 
and  hotel  life,  the  absence  of  home  attention,  and  the  expense  of  the  whole. 
It  is  a  mistake  to  allow  a  patient  far  afield  who  has  to  economise  at  every 
turn.  He  must  be  informed  that,  wherever  he  is,  the  curative  process  is  a 
matter  of  time,  and  many  months,  a  year  or  two,  even  several  years,  may  be 
required  to  ensure  satisfactory  recovery.  It  is  not  advisable  to  let  pyrexic 
patients  undertake  long  journeys.  When  complications  are  present,  it  is 
generally  best  to  be  content  with  hygienic  measures  nearer  home.  Above 
all,  dying  patients  ought  not  to  be  sent  abroad.  That  is  a  hardship  which 
both  they  and  their  friends  may  well  be  spared. 

The  varieties  of  climate  may  be  simply  grouped  thus : — 
1.  Sea-coast  climates  (including  sea  voyages).  They  have  the  advan- 

tage of  pure  air  which  is  frequently  in  movement  (ozone),  a  maximum  of 
sunlight,  relatively  equable  temperature  and  warmth,  according  to  their 
latitude.  Most  of  them  exert  a  sedative  influence,  and  patients  sleep  well. 
But  they  may  be  windy,  even  boisterous,  with  clouds  of  sand,  and  there  is 
more  or  less  moisture.  As  examples  of  these  may  be  mentioned  the  south  and 
south-west  coasts  of  England,  the  French  and  Italian  Eiviera,  south-west 
coast  of  France  (Arcachon,  Biarritz),  south-east  coast  of  Spain,  the  Sicilian 
coast,  north  coast  of  Africa,  Canary  Islands,  Madeira,  West  Indies,  Florida. 
A  sea  voyage  has  theoretically  the  same  kind  of  advantages,  but  their 
significance  depends  on  the  amount  of  time  spent  on  deck.  Unfortunately 
both  public  and  private  cabins  are  commonly  badly  ventilated.  If,  for  any 
reason,  much  time  is  spent  in  these,  in  corresponding  proportion  is  the 
advantage  lost.  It  is  unwise  to  send  patients  on  a  sea  voyage  unless  they 
have  a  distinct  liking  for  the  sea. 

The   coast   climates   have  a  protective  rather  than  a  curative  value. 
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Hence  they  are  serviceable  in  chronic  quiescent  tuberculosis,  and  in  cases 
complicated  by  catarrhal  tendency  or  by  albuminuria.  They  are  advan- 

tageous for  consumptive  patients — particularly  children — with  glandular, 
osseous,  or  articular  involvement. 

2.  Desert  climates,  which  have  the  advantage  of  purity  and  dryness  of 
air,  and  a  maximum  amount  of  sunshine  and  heat.  As  gravely  counter- 

balancing disadvantage  must  be  reckoned  the  frequency  of  dust-storms. 
As  examples  may  be  mentioned  Helouan,  Luxor,  Assouan,  Biskra.  They 
are  suitable  for  the  same  sort  of  cases  as  are  coast  climates.  On  slowly 
progressive  cases  they  exert  a  curative  influence. 

3.  Forest  and  woodland  climates  of  relatively  small  elevation  (say 
150-1500  ft.).  The  character  of  these  varies  much  with  the  latitude, 
distance  from  sea-board,  and  the  kind  of  country.  In  addition  to  purity  of 
air,  some  advantage  is  directly  referable  to  the  trees  (shelter  from  wind, 
absence  of  dust,  sweetness,  even  fragrance,  of  atmosphere,  as  in  pine  woods). 
As  examples  may  be  mentioned  the  Scottish,  Welsh,  and  Irish  Highlands, 
the  Black  Forest,  Pau,  Montreux,  the  Italian  Lakes,  Meran.  All  cases — 

even  acute,  progressive  conditions — may  be  benefited  by  such  climates,  if 
only  the  local  arrangements  be  satisfactory,  and  too  great  effort  be  not  ex- 

pended on  the  journey,  and  the  stay  be  long  enough. 
4.  Mountain  climates,  say  1500-10,000  ft.  or  more.  The  variety  is 

immense,  according  to  the  elevation.  The  advantages  include  purity,  rarity, 
dryness,  and  coolness  (coldness)  of  atmosphere,  and  great  warmth  and 

brilliance  of  sun's  rays,  and  frequently  extreme  stillness.  In  healthy 
individuals  the  physiological  effects  of  such  climates  are  manifest.  More 
particularly,  they  stimulate  respiration,  circulation,  and  blood -formation, 
appetite,  digestion,  and  activity  of  skin  and  venous  system.  For  some 
individuals  they  are  too  stimulant,  and  sleeplessness  and  other  manifesta- 

tions of  irritation  supervene.  As  examples  may  be  mentioned :  in  Switzer- 
land, Les  Avants  (3200),  Leysin  (4757),  Wiesen  (4771),  Arosa  (6035),  Davos 

Platz  (5115),  St.  Moritz  (6090) ;  in  South  Africa,  Cradock  (3000),  Beaufort 
West  (2800),  Aliwal  North.  (4350),  Tarkastad  (4300),  Harrismith  (5250), 
Kimberley  (4012),  Burghersdorp  (4650),  Bloemfontein  (4500),  Pretoria 
(4500),  (in  South  Africa  the  dust-storms  in  dry  weather  are  often  trying,  and 
the  accommodation  and  food  unsatisfactory) ;  in  North  America,  the  Eocky 
Mountains  (Colorado  Springs,  Las  Vegas,  Manitou,  Denver);  in  South 
America,  the  Andes;  in  New  South  Wales,  the  Blue  Mountains.  Most 
cases,  even  if  advanced,  may  benefit  by  such  climates.  Cases  should  not  be 
sent  in  the  acute  stage,  for  reasons  which  have  been  indicated.  Cases  with 
complications,  such  as  albuminuria,  tuberculous  laryngitis,  or  enteritis,  are 
probably  better  elsewhere.  In  selecting,  much  attention  should  be  devoted 
to  the  possibility  of  carrying  out  the  hygienic  measures,  as  food  supplies 
and  sanitary  provisions  are  frequently  defective. 

B.  Measures  for  attacking  the  tubercle  bacillus  more  directly,  or  neutralis- 
ing the  products  resulting  from  the  growth  and  development  of  the  bacillus 

loithin  the  body. 
This  is  the  specific,  badly  termed  antiseptic,  line  of  treatment.  Un- 

fortunately, we  must  admit  that  no  specific  exists  in  the  practical  sense. 
Were  there  an  available  specific,  the  problem  of  cure  would  be  effectively 
solved  by  its  use  in  combination  with  the  rational  lines  already  discussed. 
Of  remedies  which  have  been  credited  with  activity  in  relation  to  the 
tubercle  bacillus  may  be  mentioned : — 

Tuberculin. — This  approaches  most  nearly  to  a  specific.      It  exerts  a 
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remarkable  influence  on  tuberculous  foci.  Two  forms  have  been  prepared 
by  Koch.  The  original  tuberculin  is  a  glycerine  extract  obtained  from 
recent  (6-8  weeks  old)  bouillon  cultures  of  the  tubercle  bacillus.  The  later 
tuberculin,  or  TE  tuberculin,  is  an  extract  obtained  from  recent,  dried 
cultures  after  thoroughly  pounding  in  a  mortar.  It  is  unnecessary  to  go 
into  the  details  of  the  extraction.  Prolonged  observation  in  the  use  of  the 
two  is  in  favour  of  the  original  tuberculin.  This  certainly  proves  service- 

able when  used  cautiously,  in  not  too  advanced  cases,  in  minute  doses 
(smaller  than  those  first  sanctioned)  and  at  considerable  intervals.  The 

treatment  should  be  commenced  with  0-0005  gramme,  or  less,  conveniently 
dissolved  in  \  per  cent  carbolic-acid  solution.  Such  a  dose  produces  a 
minimal  reaction.  In  the  course  of  4-12  hours  some  degree  of  disturb- 

ance appears,  including  chilliness  (possibly  rigor),  elevation  of  temperature 

(l°-3°  F.),  slight  feeling  of  tiredness,  headache,  pains  in  limbs,  and 
perhaps  a  little  nausea.  These  last  for  some  twelve  hours  or  so.  Associated 
with  the  general  disturbance  there  is  often  an  increase  of  local  manifesta- 

tions, cough,  expectoration,  and  the  physical  signs  may  become  more 
obvious.  Analogous  to  the  phenomena  seen  in  lupus  treated  with  tuber- 

culin, there  occurs  round  the  tuberculous  foci  in  the  lung  a  congestive 
process.  In  a  day  or  so  the  little  disturbance  has  disappeared.  With  still 

smaller  doses  the  disturbance  may  be  hardly  traced.  If  in  a  week's  time 
the  same  dose  be  repeated,  the  disturbance  is  considerably  less  marked. 

In  the  use  of  tuberculin  it  is  a  good  rule  to  avoid  producing  disturbance. 
If  the  treatment  be  begun  with  a  quarter  of  a  milligramme  and  the  successive 
increase  be  limited  to  a  like  amount,  the  disturbance  is  reduced  to  a  minimum. 

Successive  doses  had  better  be  separated  by  a  week's  interval,  and  the  dose 
should  be  so  regulated  as  to  produce  the  least  possible  disturbance.  The 
results  justify  the  procedure.  In  many  cases  distinct,  lasting  benefit  has 
been  observed.  If  larger  doses  be  employed,  there  is  a  risk  of  producing 
too  violent  a  reaction.  Thus  a  more  lasting  pyrexic  disturbance  may  be 
established,  and  an  extension  of  the  disease  be  traceable  by  physical  signs.  The 
drug  is  administered  by  hypodermic  syringe  intramuscularly,  conveniently 
behind  the  shoulder. 

Other  preparations,  variously  termed  tuberculocidin,  antiphthisin,  etc., 
have  been  obtained  either  from  tuberculin  or  directly  from  cultures  of  the 
bacillus.  The  results  of  observation  meantime  do  not  warrant  their  regular 
introduction  into  practice.  The  same  remark  applies  to  the  various  prepara- 

tions of  serum  which  have  been  announced,  especially  by  French  and  Italian 
workers.  In  some  hands  the  results  of  treatment  appear  to  have  been 
moderately  good,  but  hardly  good  enough  to  justify  the  recommendation  of 
any  one  of  them  for  practical  purposes. 

Creasote  and  its  Congeners. — Of  drugs  which  have  been  credited  with 
a  specific  influence,  creasote  (or  one  of  its  congeners)  is  the  most  important. 
There  can  be  no  doubt  that  it  exerts  a  wholesome  influence.  Whether  this 

is  of  strictly  specific  character  is  more  difficult  to  say.  Pure  beechwood 
creasote  is  usually  well  borne  by  the  stomach — indeed  exerts  a  directly 
beneficial  influence  on  the  gastro-intestinal  tract.  Cruder  preparations  of 
creasote,  by  reason  of  their  corrosive  properties,  may  cause  considerable 
irritation.  As  to  dosage,  it  may  be  given  in  n\  ij.-v.  doses,  gradually  in- 

creased to  tt\_  xv. -xx.,  three  times  daily.  If  it  is  pushed  to  the  larger  doses 
the  kidneys  should  be  watched.  It  may  be  exhibited  in  capsules  on  a  full 
stomach,  or  dissolved  in  wine,  or  in  emulsion  with  cod-liver  oil.  Of  its 
congeners,  guaiacol  may  be  used  similarly,  or  benzoate  of  guaiacol  (benzosol). 
Still  more  certainly  borne  by  the  stomach  is  carbonate  of  guaiacol,  which 
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may  be  given  in  gradually  increasing  doses  of  gr.  v.-xxv.  thrice  daily.  It 
affords  satisfactory  results,  and  has  the  advantage  of  being  odourless  and 
tasteless.  Carbonate  of  creasote  (creasotal)  is  a  faintly  bitter  fluid,  which 
may  be  given  in  doses  of  n\v.-xxx.  thrice  daily.  Whichever  preparation  be 
selected,  its  use  should  be  maintained  continuously  for  weeks  or  months,  if 
lasting  benefit  be  expected. 

Menthol  has  been  used  with  advantage  both  in  lung  and  laryngeal 
tuberculosis.  It  is  doubtful  if  it  has  any  direct  influence  on  the  tuberculous 
process.  It  is  probably  of  significance  rather  in  relation  to  mixed  infections. 
It  may  be  conveniently  administered  in  20  per  cent  solution  in  olive  oil  by 
intralaryngeal  injection  once  or  twice  daily.  This  method  is  very  easy  with 
practice.     Symptomatically  the  patient  is  often  benefited. 

Cam.phor  dissolved  in  oil  has  been  introduced  subcutaneously  or  intra- 
laryngeally,  or  directly  into  the  lung,  with  benefit.  Or  it  may  be  given 
internally  in  the  form  of  camphoric  acid  (gr.  x.-xv.  thrice  daily). 

Eucalyptol  is  definitely  beneficial.  Under  its  continued  use  the  symptoms, 
and  notably  the  discharge,  lessen.  It  may  be  administered  by  the  mouth 
(n^  v.-xx.  thrice  daily),  or  it  may  be  given  subcutaneously,  dissolved  in 
liquid  vaseline,  or  intralaryngeally,  dissolved  in  olive  or  castor  oil. 

Formalin. — The  constant  inhalation  of  formalin  (|  -2  per  cent)  by  means 
of  simple  oro-nasal  mask  covered  with  open  muslin,  which  does  not  interfere 
with  respiration,  has  resulted  satisfactorily,  especially  in  cases  where  both 
lung  and  larynx  are  involved.  It  is  difficult  to  say  whether  its  activity  is 
in  relation  to  the  tubercle  bacillus  or  other  organisms  (mixed  infection). 
There  can  be  no  doubt  that  benefit  results. 

Cinnamic  acid  has  proved  of  service.  It  certainly  effects  improvement 
symptomatically.  It  has  been  maintained  that  its  continued  use  leads 
definitely  to  cicatrisation  of  tuberculous  tissues.  It  may  be  given  internally 
in  the  form  of  oil  of  cinnamon  or  oil  of  cassia  (tt^  v.-x.  pro  dos.)  added  to 
an  emulsion  of  cod-liver  oil,  or  subcutaneously  or  intravenously  in  the  form 
of  cinnamic  acid  or  cinnamate  of  sodium  dissolved  in  sterilised  salt  solution. 

Balsam  of  Peru,  which  has  been  used  in  various  ways  with  benefit,  probably 
owes  its  influence  to  the  cinnamic  acid  present. 

Iodoform  has  been  used  with  apparent  benefit.  It  may  be  conveniently 
exhibited  in  pill  form  (gr.  i.-v.  or  more)  thrice  daily. 

The  other  remedies  vaunted  as  specifics  are  too  numerous  to  mention.  The 
fist  includes  mercury,  iodine,  sulphuretted  hydrogen  (including  the  natural 
sulphuretted  waters),  carbolic  acid,  tar  in  various  forms,  ichthyol,  resorcin, 
tannin,  anilin.  Atropine  has  been  credited  with  antagonistic  efficacy  in 
relation  to  the  circulating  toxins. 

The  surgical  treatment  of  tuberculous  vomicse  has  not  been  attended  by 
encouraging  results.  Nor  has  the  application  of  electricity  or  the  Eontgen 
rays  so  far  afforded  very  certain  results. 

C.  Measures  for  Belief  of  more  Important  Symptoms  and  Complications.— 
The  symptomatic  treatment  of  pulmonary  tuberculosis  is  not  unimportant. 
It  must  be  kept  in  view  that  such  measures  occupy  a  secondary  place  com- 

pared with:  the  preceding  lines  of  treatment.  In  proportion  as  the  larger 
measures  are  carried  out,  the  necessity  for  symptomatic  treatment  is 
diminished  (vide  p.  132).  We  shall  consider  the  more  important  symptoms 
and  complications  seriatim. 

Pain. — The  cause  should  be  determined.  Where  severe  and  due  to 

recent  pleurisy,  a  fly-blister  is  usually  most  serviceable,  or  the  affected  side 
may  be  strapped.     In  slighter  pains,  of  less  certain  origin,  iodine  or  mustard 
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may,  be  tried.  When  the  pain  is  general,  especially  in  children,  a  warm 
poultice  or  stupe  is  desirable,  to  which  sedative  agents  may  be  added.  At 
other  times  a  rubefacient  liniment  or  oil  may  prove  sufficient.  If  the 
painful  condition  be  more  urgent,  morphine  may  be  required. 

Cough. — The  cause  of  cough  is  various,  and  should  be  determined  before 
treatment  is  adopted.  Under  the  open-air  treatment  cough  tends  to  dis- 

appear. The  patient  can  assist  greatly.  The  cough  is  often  unnecessary, 
is  of  nervous  origin,  or  a  bad  habit.  None  the  less  it  is  hurtful  by  putting 
stress  on  the  lung  and  hastening  the  spread  of  disease.  When  unnecessary 
for  expectoration  (vide  infra)  and  irritating,  it  should  be  restrained  as  much 
as  possible.  This  is  often  best  effected  by  codein  (gr.  £--|)  conveniently  given 
in  glycerine  (4  grs.  ad  sj.),  or  dionin  (gr.  |-|).  These  are  more  desirable 
than  heroin  (gr.  -oVtV)  or  morphine  (gr.  TV-8  )>  which  are  more  likely  to  pro- 

duce disagreeable  co-effects.  In  some  cases,  when  there  is  tickling  irritation 
about  the  throat,  a  menthol  and  cocaine  pastille  may  be  sufficient,  or  a  spray 
of  menthol  dissolved  in  paroleine  (5  per  cent).  Sometimes  hyoscyamus, 
belladonna,  or  lactucarium  may  prove  helpful.  In  many  cases  nothing  so 
certainly  relieves  cough  as  a  blister  over  the  manubrium  sterni.  It  should 
be  noted  that  frequently  enough  cough  is  induced  or  kept  up  by  inhalations, 
e.g.  of  terebene,  eucalyptus,  etc. 

Expectoration. — Cough  may  be  maintained  because  of  difficulty  in  expec- 
toration. This  is  true,  especially  of  morning  cough.  The  difficulty  tends 

to  disappear  and  cough  lessens  when  the  patient  is  allowed  more  air  by 
night.  When  the  difficulty  is  pronounced,  expectorants  may  be  required. 
One  of  the  best  in  such  case  is  a  simple  warm  drink.  The  hot  milk  and 
rum,  already  referred  to,  may  answer  well,  or  the  patient  may  have  a  warm 
alkaline  drink,  e.g.  one  of  the  natural  alkaline  waters.  Of  expectorants 
proper,  the  most  valuable  for  the  purpose  are  carbonate  of  ammonia,  senega, 
quillaya,  which  may  be  combined  with  chloroform.  At  other  times  ipeca- 

cuanha may  be  helpful.  The  catarrhal  tendency — and  thereby  one  cause 
of  expectoration — is  lessened  by  the  use  of  terebene,  terpine  hydrate,  or 
eucalyptol.  Unless  there  is  definite  indication,  it  is  in  most  cases  best  to 
withhold  expectorants  altogether.  They  should  certainly  be  withheld  if 
through  their  use  the  appetite  or  digestion  suffers. 

Haemoptysis. — (See  special  article  "  Haemoptysis.")  The  slighter  mani- 
festations of  bleeding  require  no  special  treatment.  Bleeding  is  much  less 

frequent  in  patients  under  open-air  regime. 
Pyrexia. — Under  open-air  methods  fever  tends  to  disappear  in  remark- 
able fashion.  In  order  to  this  the  patient  cannot  have  too  free  and  direct 

a  supply  of  fresh  air.  Important  assistance  may  also  be  got  from  hydro- 
therapeutic  measures,  e.g.  sponging  with  cool  or  cold  water.  Sometimes  the 
use  of  alkaline  solutions  for  this  purpose  is  helpful.  At  other  times  the 
addition  of  eau  de  cologne  or  other  spirit  is  grateful.  The  external  applica- 

tion of  guaiacol  (5-20  per  cent  in  olive  oil)  has  sometimes  proved  serviceable. 
If  there  be  evidence  of  a  local  extension  of  disease,  a  blister  over  the  seat 
of  mischief  tends  to  reduce  the  associated  pyrexia.  Antipyretic  drugs  are 
seldom  desirable.  While  it  is  easy  enough  to  lower  the  temperature  by 
their  use,  the  complete  effect  on  the  patient  is  less  satisfactory.  Probably 
quinine  in  moderate  doses  is  the  most  satisfactory  all  round.  It  may  be 
conveniently  given  in  pill  (gr.  ss.-ii.  thrice  daily),  say  in  combination  with 
digitalis  and  strychnine,  if  these  are  indicated.  More  rarely,  when  the 
discomfort  attendant  on  pyrexia  is  considerable,  phenacetin,  antipyrin,  or 
pyramidon  may  be  given  in  doses  of  gr.  v.-xv.  This  only  on  occasion,  and 
to  be  repeated  as  seldom  as  possible.      Sometimes  the  administration  of 
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alcohol  (whisky,  brandy)  in  appropriate  dose,  an  hour  or  so  before  the 
temperature  tends  to  rise,  is  efficacious  by  anticipation. 

Sickness,  Vomiting,  and  other  Digestive  Trouble. — These  are  reduced  to 
a  minimum  under  open-air  methods.  They  are  difficult  to  treat  apart  from 
such  regime,  for  which  they  indeed  form  a  leading  indication.  If  in  spite 
of  this  they  persist,  it  is  a  good  rule  to  make  sure  that  they  are  not  caused 
by  diet  or  medicines.  The  latter  had  better  be  omitted  entirely  and  the 
former  simplified.  Sometimes  a  rigid  milk  diet  is  effective,  at  other  times  a 
concentrated  raw  meat  dietary.  A  glass  of  boiling  water  taken  sip  by  sip 
two  or  three  hours  after  food  or  half  an  hour  before  meals,  may  prove 
serviceable.  This  is  to  be  preferred  to  the  sucking  of  ice.  The  tendency 
to  sickness  after  meals  is  often  got  rid  of,  if  the  meals  be  taken  in  the 
recumbent  posture.  The  occasional  use,  say  every  second  day,  of  minute 
doses  of  gray  powder  (gr.  ss.-i.)  sometimes  acts  like  a  charm.  Relief  may 
follow  the  exhibition  of  creasote,  iodine,  or  similar  drug — taken  after  food 
or  well  diluted.  Or  bismuth  may  be  given  in  full  doses  at  meal-times. 
Sometimes  a  mustard  poultice  over  the  stomach  proves  serviceable.  Flag- 

ging appetite  may  be  assisted  by  the  use  of  ordinary  bitters,  while  the 
patient  is  resting,  half  an  hour  before  food,  or  it  may  be  by  a  little  acid  and 
glycerine,  e.g.  acid,  nitrohydrochloric.  dil.  TI\v.-x.,  acid,  hydrocyanic  dil.  n\iv., 
glycerin.  3j.  ex  aq. 

Diarrhoea. — The  cause  of  diarrhoea  must  be  carefully  determined.  It 
may  depend  on  (1)  irritation  through  medicines  or  food-stuffs  introduced ; 
(2)  catarrhal  condition  of  bowel ;  (3)  lardaceous  disease ;  (4)  tuberculous 
involvement  of  bowel. 

When  it  seems  due  to  irritation,  all  medicines  should  be  stopped  forth- 
with, and  the  diet  simplified  as  proposed  in  the  last  paragraph.  It  may  be 

desirable  to  clear  out  the  bowel  by  simple  purgative,  e.g.  castor  oil,  or  enema. 
If  there  be  more  definite  indication  of  catarrh  or  of  lardaceous  disease,  a 
milk  diet  is  commonly  serviceable.  In  such  cases  the  use  of  bismuth  in 
full  doses  is  helpful.  The  liquor  calcis  saccharatus  or  other  chalk  prepara- 

tion, with  or  without  opium,  or  kino,  catechu,  or  logwood,  may  be  tried. 
Such  preparations  may  be  serviceable  in  slighter  manifestations  of  tuber- 

culous involvement.  In  this  case,  however,  a  rigidly  simplified  dietary  must 
be  instituted.  Intestinal  antiseptics,  astringents,  and  sedatives  are  called  for. 
These  include  salicylate  of  bismuth,  salol,  tannin,  tannigen,  tannalbin,  acetate 
of  lead,  oxide  of  zinc,  sulphate  of  copper,  and  opium  in  one  or  other  form. 

The  secondary  anaemia  of  pulmonary  tuberculosis  is  best  treated  with 
arsenic.  This  is  commonly  more  successful  than  iron.  Arsenic  seems  some- 

times of  service  in  relation  to  chronic  enlargements  of  glands.  Where 
glandular  disturbance  is  localised  and  threatens  to  be  troublesome,  the  sooner 
the  glands  are  dealt  with  surgically  the  better. 

Circulatory  enfeeblement  is  chiefly  met  by  means  of  rest,  as  much  as 
possible  in  the  open  air.  The  patients  must,  however,  be  kept  warm.  The 
extremities  must  be  properly  covered.  Alcohol  is  frequently  indicated,  and 
digitalis  in  combination  with  strychnine  is  of  much  value. 

Mght-siveating. — Under  proper  fresh-air  regime  night-sweats  are  practi- 
cally unknown.  Patients  are  frequently  admitted,  requiring  to  be  changed 

several  times  in  the  night,  and  within  a  week  their  night-sweating  ceases 
entirely.  Where  the  tendency  exists,  in  addition  to  the  open-air  regime 
and  light  clothing,  benefit  is  had  from  sponging — it  may  be  with  acidulated 
water — and  dry  rubbing,  and,  where  not  otherwise  contra-indicated,  bathing 
and  douching.  Dusting  of  the  surface  with  tannoform  powder  may  prove 
helpful  in  cases  where  open-air  methods  in  fullest  sense  are  difficult  of 
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attainment,  and  camphoric  acid  (gr.  x.-xv.)  internally.  Atropine,  picro- 
toxin,  and  agaricin  may  also  be  mentioned.  It  is  a  mistake,  however,  to 
administer  remedies  for  a  symptom  which  can  be  more  simply  and  physio- 

logically removed. 
Sleeplessness  is  remarkably  lessened  under  the  open-air  regime.  Where 

in  spite  of  this  it  continues,  it  may  be  relieved  by  a  warm  cup  of  soup  or 
milk  and  whisky.  Of  drugs,  paraldehyde  (3j.-3jss.)  is  one  of  the  most  service- 

able. Sulphonal  (gr.  xv.-xx.  carefully  dissolved  in  hot  fluid)  or  trional 
(gr.  x.-xv.)  is  sometimes  successful.  If  cough  or  other  irritating  condition 
prevent  sleep,  a  slight  narcotic — codein,  dionin,  or  even  morphine — may  be 
necessary.  In  all  cases  the  state  of  the  gastro-intestinal  tract  must  be  looked 
to.     Sleeplessness  may  result  from  foolish  endeavours  after  forced  feeding. 

The  treatment  of  complications,  such  as  genito-urinary,  laryngeal,  and 
meningeal  tuberculosis,  is  considered  elsewhere. 

The  treatment  of  acute  miliary  tuberculosis  can  meantime  be  symptom- 
atic only.     Nor  are  the  results  of  treatment  encouraging. 

LITERATURE. — The  literature  of  pulmonary  tuberculosis  is  immense.  The  limits  of  the 
work  make  a  thorough  bibliography  impossible.  The  following  works,  which  are  arranged 
alphabetically,  may  be  consulted  : — 1.  Bericht  iiber  den  Kongress  zur  Bekampfung  der  Tuber- 
culose.  Berlin,  1899. — 2.  Cornet,  G.  "Die  Tuberculose, "  Nothnagel's  Spec.  Pathol,  u. 
Therapie,  Band  xiv.,  Theil  iii.  Wien,  1899. — 3.  Fowler  and  Godler.  Diseases  of  the  Lungs. 
London,  1898. — 4.  Fox,  Wilson.  Treatise  on  Diseases  of  Lungs  and  Pleura,  edited  by  Sydney 

Coupland.  London,  1891. — 5.  Grancher  et  Barbier.  "  Tuberculose  Pulmonaire,"  Brouardel's 
Traite  de  Midecine,  tome  vii.  Paris,  1900. — 6.  H^rard,  Cornil,  et  Hanot.  La  Phtisie 

Pulmonaire.  Paris,  1888. — 7.  Kidd,  Percy.  "Phthisis  Pulmonalis,"  Allbutt's  System  of 
Medicine,  vol.  v.  London,  1898. — 8.  Koch,  R.  The  Etiology  of  Tuberculosis.  New  Syden- 

ham Society's  Translation.  London,  1886  (from  Mittheil.  aus  des  Gesundheitsamte,  vol.  ii.  1884). 
—9.  Koranyi.  |"  Lungenschwindsucht,"  Beal-Encyc.  der  gesammt.  Heilkunde,  Band  xii.  Wien, 
Leipzig,  1887. — 10.  Philip,  R.  W.  Pulmonary  Tuberculosis,  based  on  an  Experimental  Investi- 

gation, Edinburgh,  1891;  and  recent  papers  on  Open-Air  Treatment. — 11.  Powell,  Douglas. 
Diseases  of  the  Lungs,  4th  edition.  London,  1893. — 12.  Ransome,  A.  The  Treatment  of 
Phthisis.  London,  1896. — 13.  Straus,  I.  La  Tuberculose  et  son  Bacille.  Paris,  1895.— 14. 
Williams,  C.  J.  B.  and  Theodore.     Pulmonary  Consumption,  2nd  edition.     London,  1887. 
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Syn. — Chronic  Interstitial  Pneumonia,  Cirrhosis  of  Lung, 
Fibroid  Phthisis x 

General  Description. — It  is  easier  to  define  pulmonary  fibrosis  from  the 
anatomical  than  from  the  clinical  standpoint.  Histologically  it  consists  in 
an  increase  of  the  fibrous  tissue  elements  of  the  lung  at  the  expense  of  the 
air  cells  and  passages,  blood-vessels,  and  more  distant  organs.  Viewed 
thus,  pulmonary  fibrosis  is  a  highly  important  pathological  process  of  far- 
reaching  significance,  but  can  hardly  be  regarded  as  a  clinical  entity.  It  is 
an  essential  factor  in  the  progress  of  several  different  lung  conditions. 
Thus  it  plays  a  leading  part  in  relation  to  the  very  large  group  of  chronic 
pulmonary  tuberculosis  (q.v.).  Proliferative  changes  in  connective  tissue 
elements  occur  early  in  pulmonary  tuberculosis,  and  in  chronic  tuber- 

culosis fibrosis  becomes  a  marked  feature.     Similarly  fibrosis  of  lung  tissue 

1  The  term  Fibroid  Phthisis  is  objectionable.  By  older  writers,  and  more  recently  by 
Andrew  Clark  and  others,  it  has  been  used  to  include  conditions  which  would  have  been 
better  designated  chronic  tuberculosis.     The  term  had  better  be  dropped. 

General  Description .     140 Physical  Signs  . 
Etiology    .... .     141 Diagnosis  . 
Pathological  Anatomy .     142 Prognosis  . 
Clinical  Features     . .     142 Treatment 
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has  etiological  relationships  with  other  organic  poisons,  e.g.  the  syphilitic.  To 
this  category  may  also,  perhaps,  be  relegated  cirrhotic  changes  developing  in 

connection  with  broncho -pneumonia,  in  the  wake  of  measles,  whooping- 
cough,  and  other  infective  processes,  and  those  which,  it  may  be  admitted, 
occasionally  follow  croupous  pneumonia.  Again,  pulmonary  fibrosis  is  a 

conspicuous  feature  in  many  cases  of  pneumonokoniosis  (q.v.),  more  par- 
ticularly those  which  occur  in  stone  or  metal  workers. 

Without  further  dwelling  on  this  meantime,  it  may  be  said  generally 
that  pulmonary  fibrosis  is  an  expression  of  irritation.  In  relation  to 
organic  irritants  the  fibrosis  results  from  the  activity  of  organisms  or  their 
toxic  products.  At  other  times  the  irritation  is  mechanical.  Whatever 
the  nature  of  the  irritation,  the  resulting  fibrosis  is  much  the  same,  affecting 

variously  the  peribronchial,  perivascular,  interalveolar,  interlobular,  or  sub- 
pleural  connective  tissue.  Moreover,  the  clinical  expression  of  fibrosis  is 
alike,  whatever  the  cause,  consisting  especially  in  cough  and  dyspnoea,  with 
physical  signs  of  consolidation  and  shrinkage. 

The  various  names  applied  to  the  condition — pulmonary  fibrosis,  chronic 
interstitial  pneumonia,  and  the  like — were  introduced  at  a  time  when 
etiological  relationships  were  less  well  understood.  With  refinement  of 
etiological  knowledge  the  position  of  chronic  interstitial  pneumonia  as  a 
distinct  disease  has  become  imperilled.  It  remains  a  question  whether  it 

is  better  to  name  a  disease  in  relation  to  etiological  factors  or  to  the  leading- 
effects.  The  former  is  the  more  modern  conception  and  method.  Accord- 

ing to  this,  pulmonary  fibrosis  falls  to  be  described  in  connection  with  a 

number  of  different  diseases.  Nevertheless,  pulmonary  fibrosis  serves  con- 
veniently to  describe  a  conspicuous  morbid  process  apt  to  be  induced  by 

irritation  of  different  kinds,  and  followed  by  certain  consequents  in  con- 
nection with  lung  function  and  circulation. 

Etiology. — -The  causes  which  produce  increase  of  fibrous  tissue  are 
numerous.  The  list  includes  a  considerable  variety  of  irritants  which 
reach  the  lungs  in  different  ways.  In  some  cases  the  resulting  fibrosis  is 
slight  and  only  determinable  on  minute  examination.  At  other  times  it 
bulks  so  largely  that  the  primary  etiological  factor  may  be  overshadowed. 
A  sufficient  scrutiny  will  reveal  the  existence  of  an  irritant  in  all  cases. 

The  irritant  may  reach  the  lung  (a)  by  inhalation,  (b)  by  lymph- 
channels,  (c)  by  blood-channels. 

(a)  By  Inhalation. — This  method  of  approach  is  illustrated  by  many  cases  of 
pulmonary  tuberculosis,  and  by  the  large  group  of  pneumonokonioses.  In  both 
the  irritant  finds  its  way  through  the  respiratory  passages  to  the  alveoli.  Reaching 
the  interalveolar  spaces,  it  becomes  thereafter  disseminated  throughout  the  lung 
by  way  of  lymph -channels.  Proliferative  changes  are  determined  along  the 
eutire  line  of  progress.  Broncho-pneumonia  in  children,  more  particularly  after 
measles,  whooping-cough,  and  other  infective  processes,  is  apt  to  be  sluggish  and 
to  become  associated  with  more  permanent  indurative  changes.  Such  changes 
commence  in  relation  to  the  delicate  alveolar  wall.  The  condition  is  frequently 
the  starting-point  of  pulmonary  tuberculosis.  Acute  lobar  pneumonia  is  only 
rarely  followed  by  fibrosis,  the  lung  remaining  comparatively  solid  and  resistant. 
This  is  the  condition  described  by  Addison,  who  recognised  its  infrequency,  as 
"uniform  albuminous  induration."  Some  have  considered  such  cases  as  of  less 
acute  nature  from  the  first,  describing  them  under  such  names  as  "  primary  paren- 

chymatous pneumonia"  (Heitler),  or  "subacute  indurative  pneumonia"  (Kidd).  The 
terminology  seems  hardly  to  cover  all  cases.  Foreign  bodies  entering  the  bronchi 
per  vias  naturales  frequently  induce  changes  in  the  bronchi  (bronchiectasis),  and 
secondarily  in  the  neighbouring  lung  tissue.  A  large  part  of  a  lobe  may  thus  be 
!  indurated.  More  commonly  bronchiectasis  is  determined  in  relation  to  a  pre- 
i  existing  indurative  fibrosis  as  a  result  of  cicatrisation  and  shrinkage. 

(6)  By  Lymph-channels. — This  has  been  incidentally  alluded  to  in  the  preced- 
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ing  paragraph.  Consequent  on  chronic  bronchitis  or  bronchiectasis,  produced  by- 
whatever  cause,  some  degree  of  fibrosis  commonly  supervenes  in  the  peribronchial 
and  neighbouring  tissue.  A  similar  process  may  start  in  relation  to  pleurisy. 
In  the  wake  of  a  pleurisy  with  effusion,  adhesions  and  thickening  of  pleural 
layers  may  remain.  This  frequently  is  associated  with  thickening  of  interlobular 
septa  and  increase  of  fibrous  tissue  more  generally  throughout  the  lung.  Similarly 
the  presence  of  a  malignant  growth  of  pleura,  lung,  or  adjacent  structures  tends 
to  induce  fibrous  changes  in  the  neighbouring  pulmonary  tissues.  A  like  effect 
may  be  traced  to  pressure  by  an  aneurysm. 

(c)  By  Blood-channels. — Syphilis  affords  an  excellent  illustration  of  an  irritant 
acting  by  way  of  the  blood.  The  effects  of  irritation  induced  by  the  syphilitic 
virus  are  seen  in  the  adult  in  the  increase  of  fibrous  tissue  round  about  a  gum- 

matous deposit,  or  the  cicatricial  remains  which  mark  the  place  where  a  gumma 

has  been.  Congenitally,  the  effects  are  seen  in  the  so-called  "  interstitial  pneu- 
monia" of  infants,  when  there  is  abundant  evidence  of  pulmonary  fibrosis.  It 

has  been  suggested  by  some  that  alcohol  acts  as  an  irritant  on  lung  structures, 
producing,  in  relation  to  its  carriage  through  the  pulmonary  vessels  and  exhala- 

tion by  the  lungs,  fibrous  changes  analogous  to  the  fibrous  changes  which  it  in- 
duces in  the  liver  and  kidney.  There  is,  however,  little  evidence  in  support  of 

the  view. 
Pathological  Anatomy. — Pulmonary  fibrosis  occurs  as  part  manifestation  in  a 

large  variety  of  conditions.  The  morbid  appearances  presented  in  different  cases 
are  considered  under  their  appropriate  heads,  e.g.  pulmonary  tuberculosis,  pneu- 
monokoniosis,  bronchiectasis,  etc.  (q.v.).  It  may  be  serviceable,  however,  to  recall 
the  leading  characters  of  the  fibrous  lung. 

The  pleural  surface  is  commonly  adherent  and  the  pleural  membrane 
thickened.  The  pleural  thickening  may  be  immense,  amounting  to  j-^  inch. 
The  lung  feels  more  or  less  dense,  and  airless.  The  degree  of  this  depends 
on  the  distribution  of  the  morbid  process.  The  fibrous  change  may  be  universal 
and  bilateral ;  at  other  times  it  is  unilateral.  It  may  be  lobar  or  lobular,  or 
localised  to  a  particular  area,  e.g.  in  relation  to  a  new  growth  or  the  like.  On 
section  the  affected  portion  is  found  to  be  tough.  It  may  be  of  tendinous  or 
cartilaginous  hardness,  and  even  gritty.  Throughout  a  greater  or  less  extent 
strands  or  patches  of  light  or  dark  gray  colour,  and  varying  size,  are  traceable. 
These  are  often  extra  dense  and  cartilaginous.  The  pigmentary  deposit  is 
frequently  great.  Bronchiectasis,  either  cylindrical  or  saccular,  is  generally 
present.  The  less  affected  portions  of  the  lung  are  frequently  emphysematous. 
If  one  lung  chiefly  is  fibrous,  the  other  lung  may  be  extremely  emphysematous. 

The  right  side  of  the  heart  is  commonly  enlarged.  Dilatation  of  the  right 
ventricle  is  the  general  rule. 

Microscopical  examination  of  the  denser  portions  of  lung  tissue  reveals  enormous 
increase  of  fibrous  tissue  elements.  This  may  be  found  on  the  alveolar  wall,  and 
throughout  the  pulmonary  framework.  It  may  be  diffusely  distributed  or  con- 

centrated round  the  bronchi  or  vessels,  or  disposed  in  relation  to  interlobular 
septa  and  pleural  layers.  There  may  not  be  a  trace  of  the  normal  alveolar 
structure.  The  new  fibrous  tissue  formation  may  appear  as  close  as  the  fibrous 
tissue  of  a  tendon.  Microscopically  there  may  be  further  evidence  of  concomitant 
pulmonary  tuberculosis,  pneumonokoniosis,  emphysema,  etc. 

Clinical  Features. — It  is  not  an  easy  matter  clinically  to  isolate 
pulmonary  fibrosis  from  conditions  with  which  it  may  be  associated. 
Whatever  its  etiological  relations  may  be,  the  process  itself  is  essentially 
a  chronic  one.  The  symptoms  in  different  instances  resemble,  in  varying 

degree,  those  of  chronic  bronchitis,  bronchiectasis,  pneumonokoniosis,  and 
pulmonary  tuberculosis. 

Dyspnoea  is  frequently  a  leading  symptom.  This  is  naturally  increased 
on  exertion.  There  is  commonly  more  or  less  cough,  which  tends  to 
become  aggravated  from  time  to  time.  Expectoration  varies  in  amount 
and  character.  It  may  be  slight  or  very  abundant.  It  may  be  discharged 

paroxysmally  in  bouts  (vide  "  Bronchiectasis  ").  It  may  be  mucous,  muco- 
purulent, or  purulent.  Sometimes  it  is  more  or  less  foetid,  and  may  present 

other  characters  of  bronchiectatic  sputum.  Theoretically  the  absence  of 

tubercle  bacilli  from  the  expectoration  points  to  its  non-tuberculous  nature. 
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It  must  be  borne  in  mind,  however,  that  in  tuberculous  fibrosis  the  bacilli 
are  relatively  scanty  and  may  not  be  discovered  in  the  expectoration. 
Further,  a  case  which  may  primarily  have  been  non-tuberculous  may  later 
become  tuberculous  through  subsequent  inoculation.  Haemoptysis  occurs 
from  time  to  time,  and  may  be  severe  (bronchiectasis,  tubercle). 

Granted  that  there  is  present  no  progressive  lesion,  such  as  pulmonary 
tuberculosis,  or  other  complication  such  as  bronchiectasis,  there  is  likely  to 
be  little  constitutional  disturbance.  There  may  be  no  pyrexia  and  little 
circulatory  prejudice.  The  patient  tends  gradually  to  get  thinner.  There 
is  often  clubbing  of  the  fingers  and  toes.  But  the  progress  is  slow,  and  the 
condition  remains  sometimes  little  changed  for  many  years.  If  tuberculosis 
or  bronchiectasis  be  present  the  patient  is  liable  to  the  various  accidents 
which  occur  in  relation  to  these  processes.  The  existence  and  advance  of 
the  process,  slow  as  the  latter  may  be,  means  strain  on  the  right  heart. 
How  long  can  the  heart  continue  to  cope  with  the  extra  strain  ?  That 
depends  on  the  nutrition  of  the  patient,  and  more  particularly  of  the  heart 
muscle  and  on  the  extra  calls  on  the  circulation  which  the  necessities  of 

life  and  work  may  entail.  So  long  as  the  resources  of  the  right  heart  are 
equal  to  the  demand,  things  may  go  well.  If  the  right  heart  prove  in- 

sufficient, evidence  of  venous  stagnation  will  be  forthcoming,  and  oedema  of 
extremities  and  viscera. 

Physical  Signs. — Inspection. — One  or  both  sides  of  the  chest,  over  a 
greater  or  a  less  area,  may  show  flattening  and  shrinkage  dependent  on 
retraction  of  lung.  The  intercostal  spaces  may  be  unusually  hollowed. 
The  vertebral  column  may  be  twisted.  The  cardiac  apex  beat  may  be 
displaced  owing  to  traction  exerted  on  the  heart.  Pulsation  may  be 
evident  in  unusual  areas  owing  to  undue  exposure  of  heart  and  major 
vessels  through  retraction  of  lung.  The  pulmonary  excursion  in  whole  or 
part  is  diminished.  Palpation  affords  confirmatory  evidence.  Eeduction 
in  the  size  of  the  chest  may  be  definitely  ascertained  on  mensuration.  The 
flattened,  irregular  outline  may  be  recorded  by  the  cyrtometer.  The  vocal 
fremitus  may  be  increased.  It  is  often  diminished.  The  latter  result 
depends  chiefly  on  the  considerable  thickening  of  the  pleura  which  is 
commonly  present.  Percussion  educes  dulness  over  a  more  or  less  extensive 
area.  The  dulness  varies  in  degree,  but  is  frequently  absolute.  It  may  be 
associated  with  tympanitic  resonance  (bronchiectasis)  or  cracked  pot  sound 
(bronchiectasis),  or  with  varying  degrees  of  simple  hyper-resonance  (emphy- 

sema). Auscultation  reveals  usually  enfeeblement  of  respiratory  murmur, 
which  may  be  indeterminate  or  may  be  definitely  bronchial.  Accompani- 

ments are  sometimes  audible,  either  rhonchi  or  crepitations.  The  latter  may 
be  fine  or,  more  commonly,  coarse.  Vocal  resonance  is  frequently  increased, 
but  may  be  diminished.  If  bronchiectasis  (q.v.)  be  present,  cavernous  or 
amphoric  breathing,  and  the  other  signs  of  a  vomica,  may  be  discovered. 
Similarly  emphysema  (q.v.)  will  yield  characteristic  signs. 

There  may  be  physical  signs  from  the  side  of  other  organs.  Thus  the 
heart  may  be  drawn  upwards  or  displaced  to  one  or  other  side,  according  to 
the  direction  of  traction.  Similarly  the  diaphragm  may  be  drawn  upwards, 
with  corresponding  displacement  of  the  immediately  underlying  abdominal 
organs  (liver,  spleen,  and  stomach).  There  may  be  evidence  of  enlargement 
of  the  right  heart  (dilatation,  hypertrophy).  With  the  continuance  of  this 
process  this  is  likely  to  be  progressive.  There  may  be  evidence  of  engorge- 

i  ment  of  veins  and  oedema  of  extremities  and  viscera. 

Diagnosis.  —  Pulmonary  fibrosis  is  to  be  suspected  in  presence  of 
symptoms  of  chronic  respiratory  disturbance,  notably  dyspnoea,  cough,  and 
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expectoration,  coincidently  with  certain  physical  signs  pointing  to  cicatricial 
contraction.  The  physical  signs  include,  on  inspection  and  palpation, 
evidence  of  shrinkage,  more  particularly  of  one  side  or  a  part  of  one  side  of 
the  chest,  and  displacement  of  heart  and  other  organs,  and  deformity  of 
the  spinal  column.  This  is  corroborated  by  dulness  on  percussion,  associated 
perhaps  with  the  signs  of  emphysema  elsewhere,  or  of  bronchiectasis  or 
vomica-formation.  The  diagnosis  of  pulmonary  fibrosis  in  the  wide  sense  is 
not  a  difficult  matter. 

It  is  less  easy  to  refine  the  diagnosis  by  the  determination  in  each  case 
of  the  etiological  relationships  of  the  fibrosis.  As  has  been  already  pointed 
out,  many  cases  of  chronic  pulmonary  tuberculosis  are  loosely  spoken  of  as 
pulmonary  fibrosis  or  fibroid  phthisis.  The  exact  diagnosis  may  be  arrived 
at,  however,  by  attention  to  the  history,  distribution  of  the  disease,  character 
of  the  physical  signs,  and  particularly  by  the  presence  or  absence  of 
tuberculous  lesions  elsewhere  and  of  the  tubercle  bacillus,  which  should 
be  sought  in  the  expectoration.  In  really  doubtful  cases  the  tuberculin 
test  may  prove  serviceable  (see  p.  119).  In  like  matter  the  pulmonary  fibrosis 
dependent  on  pneumonokoniosis  can  commonly  be  recognised  by  the 
history  of  the  patient,  occupation,  character  of  expectoration,  and  the 
nature  and  distribution  of  physical  signs.  Pulmonary  fibrosis  of  syphilitic 
origin  does  not  commonly  present  itself  for  clinical  separation.  If  the 
question  should  be  raised,  the  history  of  the  patient,  the  presence  or 
absence  of  other  evidence  of  syphiliis,  and  the  result  of  the  therapeutic  test, 
will  be  considered.  Again,  the  determination  of  bronchiectasis  by  means  of 
physical  signs  may  lead  to  the  discovery  of  etiological  relationships,  which 
throw  a  flood  of  light  on  the  nature  of  the  fibrosis.  In  a  small  number  of 
cases  it  may  be  difficult  to  separate  between  empyema  and  pulmonary 
fibrosis.  More  especially  it  is  occasionally  difficult  to  distinguish  between 
the  state  of  things  which  is  established,  when  an  empyema  ruptures  into 
the  lung  and  discharges  by  the  air-passages,  and  pulmonary  fibrosis  with 
bronchiectatic  cavities  which  discharge  their  foetid  contents  intermittently. 

A  careful  analysis  of  the  patient's  history  and  the  sequence  of  events  is 
most  serviceable.     Sometimes  exploratory  puncture  may  decide  the  point. 

From  what  has  been  said  it  will  be  apparent  that  while  the  simpler 
diagnosis  of  pulmonary  fibrosis  is,  as  a  rule,  easy  enough,  the  ultimate 
diagnosis  of  the  etiological  relationship  may  prove  a  matter  of  some  delicacy 
and  even  difficulty. 

Prognosis. — The  condition  is  incurable  in  the  strict  sense  of  the  term. 
But  the  process  is  essentially  slow.  The  patient  may  live  for  many  years. 
Frequently  the  disease  seems  to  make  little  progress  from  year  to  year,  so 

long  as  the  patient's  nutrition  and  general  condition  are  well  maintained. 
The  prognosis  is  affected  necessarily  by  the  extent  of  lung  tissue  involved. 
The  ultimate  prognosis  is  chiefly  dependent  on  the  removability  or  cura- 

bility of  the  causal  factor,  and  on  the  amount  of  constitutional  disturbance 
which  has  been  induced.  There  is  a  liability  to  dilatation  of  the  right 
heart,  venous  stasis,  and  oedema  of  extremities  and  viscera.  Or  haemorrhage 

may  occur  from  ulceration  of  a  bronchiectatic  cavity.  Or  a  septic  broncho- 
pneumonia or  gangrene  may  be  established.  Or  secondary  abscess  may  be 

produced  within  the  brain,  or  more  widespread  blood-poisoning  from  such 
foetid  cavities. 

Treatment. — Prophylactic. — The  most  important  indication  is  to  rectify, 
as  far  as  possible,  all  conditions  of  life,  residence,  occupation,  or  habits, 

which  might  intensify  the  process  or  otherwise  damage  the  already  pre- 
judiced lung.     Exposure  to  close  or  dusty  atmospheres  and  to  frequent  j 



LUNGS,  PNEUMONOKONIOSIS  145 

alternations  of  temperature  must  be  avoided.  An  abundant  supply  of  fresh 
air  and  sunlight  is  to  be  sought  for — preferably  in  the  open  air.  When  the 
patient  can  afford  it,  this  is  the  kind  of  affection  in  the  treatment  of  which 
protective  climatic  influences  are  especially  serviceable.  The  downward 
process  is  retarded  and  risks  are  avoided  by  winter  residence  on  the  south 
coast  of  our  islands  or  the  Eiviera,  or  in  Sicily,  Algiers,  Egypt,  Madeira,  and 
the  like.  A  similar  benefit  is  often  experienced  by  a  long  sea  voyage 
through  sunny  waters. 

Therapeutic. — Not  much  can  be  done  to  cure  the  disease.  Our  chief 
aim  is  to  prevent  its  getting  worse.  In  certain  cases  the  exhibition  of 
constitutional  remedies,  as  against  tuberculosis  or  syphilis,  will  prove 
beneficial.  The  general  nutrition  of  the  patient  must  be  maintained  in  as 
perfect  a  state  as  possible.  The  heart  must  be  rested  sufficiently,  and  there 
should  be  an  avoidance  of  extra  strain  on  all  occasions.  At  the  same  time  a 

certain  amount  of  activity  in  the  open  air  is  advisable  in  the  absence  of 
immediate  contra-indication.  Cardiac  tonics  may  prove  serviceable  from 
time  to  time.  In  other  respects  the  treatment  will  be  chiefly  symptomatic, 
and  guided  by  the  principles  applicable  to  bronchitis,  bronchiectasis, 
pulmonary  tuberculosis,  and  other  chronic  pulmonary  affections. 
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the  Lung.  London,  1894. — 5.  Corrigan,  Sir  Dominic.  Dublin  Med.  Journal,  1838.— 6. 
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General  Description. — Pneumonokoniosis  signifies  a  condition  of  lungs 
and  bronchial  passages  produced  by  continued  inhalation  of  dust  particles 
(TTvevfitav,  lung ;  /covts,  dust).  Every  one  inhales  a  certain  amount  of  dust. 
In  cities,  by  reason  of  a  variety  of  factors,  and  more  especially  during  the 
colder  seasons,  when  the  consumption  of  fuel  is  increased,  the  amount 
inhaled  becomes  greater.  In  certain  occupations  the  workers  are  con- 

spicuously liable  to  dust  inhalation. 
The  nature  of  the  dust  varies  in  different  instances.     (1)  It  may  be  of 

» vegetable  origin.     Of  this  group,  the  most  frequent  and  classic  example  is 
carbon,  in  one  or  other  form.     While  all  persons  are  more  or  less  liable  to 
unhale  coal-dust,  coal  miners  tend  to  suffer  especially,  although  to  a  less 
extent  than  formerly,  because  of  improved  methods  of  ventilation.     The 

vol.  vii  10 
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resultant  condition  is  termed  anthracosis.  Other  dusts  of  vegetable  origin 
will  be  referred  to  presently.  (2)  It  may  be  of  animal  origin.  In  this  group 
are  to  be  included  dust  particles  from  wool,  hair,  and  the  like.  (3)  It  may 
be  of  inorganic  origin.  This  may  take  the  form  of  (a)  stone  or  similar  dust 
(chalicosis),  or  (b)  metal  dust  of  different  metals  (siderosis). 

Historical. — Indications  are  not  wanting  that  the  results  of  inhalation 
of  dust  particles  had  occupied  the  attention  of  observers  previously,  but  it 
is  only  in  the  literature  of  the  nineteenth  century  that  we  find  any  serious 
consideration  of  the  subject.  Early  in  the  century  keen  discussion  occurred 
regarding  the  nature  of  the  pigmentary  change  discovered  in  certain  lungs. 
There  was  at  one  time  strong  backing  of  the  view  that  the  pigmentation 
resulted  from  altered  blood  pigment.  This  view  was  completely  overturned 
by  reason  of  careful  chemical,  microscopical,  and  experimental  observations. 
More  particularly,  in  the  beautiful  researches  of  Arnold  the  progress  of  the 
dust  particles  through  the  lymph-channels  and  their  deposition  in  different 
structures  were  demonstrated.  There  is  no  longer  any  doubt  as  to  the  fact 
of  absorption  and  deposition  within  the  lung  tissues  of  particles  of  dust  of 
various  kinds.  More  recent  discussion  has  turned  on  the  nature  and  cause 

of  associated  changes  discovered  in  the  lungs.  Are  these  to  be  interpreted 
as  consequential  on  the  presence  and  irritation  of  the  inhaled  particles  ? 
Or,  as  has  been  suggested,  are  the  particles  especially  deposited  where  a 
morbid  condition  of  lung  structures  previously  exists  ?  Or  does  the 
inhalation  of  dust  particles  prepare  the  way  for  the  entrance  of  micro- 

organisms, which  in  turn  effect  the  major  portion  of  the  tissue  changes  ? 
What,  for  example,  is  the  relationship  between  the  inhalation  of  dust 
particles  and  the  advent  of  pulmonary  tuberculosis  ? 

Etiology. — Under  strictly  normal  conditions,  the  major  portion  of  the 
dust  disseminated  in  the  atmosphere  becomes  arrested  in  inhalation  by  the 
hairs  at  the  entrance  to  the  nostrils,  the  moisture  of  the  nasal  mucous 
membrane,  and  the  ciliated  epithelium  of  the  main  passages.  When  for  any 
reason— or  apart  from  such — normal  nose  breathing  is  replaced  by  mouth 
breathing,  the  means  of  nitration  are  in  large  part  lost,  and  the  dust 
particles  of  the  ordinary  atmosphere  pass  more  directly  into  the  air-passages. 
Or  again,  if  dust  particles  be  in  excess  in  any  atmosphere,  the  ordinary 
methods  of  filtration  prove  insufficient.  The  particles  pass  downwards 
into  the  larynx  and  trachea,  and,  acting  as  foreign  bodies,  lead  to  increased 
mucous  secretion,  by  which  they  are  in  turn  entangled  and  got  rid  of,  at 
least  in  part.  This  is  evidenced  by  the  greyish  mucous  discharge  which  is 
expectorated  after  prolonged  exposure  to  dust  inhalation,  e.g.  in  travelling 
on  dusty  and  dirty  railroads  or  occupying  an  insufficiently  ventilated  smoke- 
room.  In  still  more  marked  degree  it  is  evidenced  by  the  black  spit  of 
miners,  which  continues  so  long  as  their  underground  life  is  kept  up  and 
may  disappear  on  a  change  of  occupation.  If  the  exposure  to  dust  inhala- 

tion be  maintained,  the  integrity  of  the  lung  tissue  is  disturbed,  and  this  in 
a  variety  of  ways,  according  to  the  nature  of  the  dust  inhaled. 

(1)  Dust  of  Vegetable  Origin. — Of  this  group  the  most  important  member 
is  carbon  (smoke,  coal-dust,  soot,  etc.).  The  coal  miner  is  especially  likely 
to  suffer.  The  etiological  influence  of  carbon  dust  has  been  restricted  much 
by  improvements  effected  in  relation  to  the  ventilation  of  mines,  so  that  the 
occurrence  of  a  solidified,  black  lung  (anthracosis)  is  much  less  common  than 
it  used  to  be. 

What  is  the  effect  of  the  continued  inhalation  of  coal  dust  ?     It  is  quite 
certain  that  a  large  amount  of  such  dust  may  be  inhaled  without  causing  \ 
permanent  damage.    In  many  cases  it  gives  rise  to  some  degree  of  irritation  of ! 
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the  passages  (naso-pharyngitis,  laryngitis,  tracheitis,  bronchitis).  Bronchial 
catarrh  may  lead  secondarily,  through  coughing,  to  emphysema.  But  the 

dust  particles  do  not' pass  through  the  mucous  membrane  of  the  passages. In  the  bronchi  an  effectual  barrier  is  formed  by  the  basement  membrane. 
The  continued  catarrhal  condition  of  the  bronchi,  however,  facilitates  the 
passage  of  the  particles  downwards  until  the  alveoli  are  reached.  At  this  point 
the  particles  are  in  part  absorbed  by  the  lining  endothelium.  In  still  larger 
number  they  pass  between  the  alveolar  cells  and  obtain  entrance  into  the 
lymph-channels.  Now  they  are  hurried  on  more  rapidly  in  the  lymph- 
stream.  At  successive  points  they  get  deposited  in  the  peribronchial  and 
perivascular  tissues.  In  course  of  time  the  fibrous  structure  of  the  inter- 

lobular septa  and  the  deeper  layer  of  the  pleura  is  reached,  and  the  bronchial, 
retrobronchial,  and  tracheal  glands  are  invaded.  The  various  tissues  become 
blackened  to  a  less  or  greater  degree  according  to  the  amount  of  absorption. 
The  pigment  particles  are  carried  to  still  more  distant  organs.  It 
has  been  maintained  that  this  process  may  be  continued  indefinitely 
without  injury  to  the  lung.  The  statement  must  be  received  with  much 
reserve.  It  seems  reasonable  to  expect  that  there  should  come  a  time  when 
the  continuous  absorption  of  carbon  particles  must  effect  more  than  mere 
pigmentation  of  lung  and  gland  structures.  The  lymphatic  circulation  may 
become,  in  point  of  fact,  seriously  impeded,  and  actual  necrosis  and  sloughing 
of  lung  tissue  result.  None  the  less  is  it  true  that  the  process  may  be 
continued  for  a  long  period  without  the  production  of  the  graver  dis- 
turbance. 

Similar  results,  without  the  evident  pigmentation,  follow  the  inhalation 
of  other  vegetable  dusts.  Of  these  may  be  mentioned  flour  and  other  grain 
products,  tobacco,  jute,  cotton,  saw,  and  other  wood  dusts.  In  this  way 
millers,  factory  workers,  carpenters,  and  the  like  suffer.  To  this  group 
ought  strictly  to  be  added  various  micro-organisms  which  frequently  reach 
the  system  by  inhalation,  it  may  be  along  with  dust  particles.  Inasmuch 
as  these  more  commonly  give  rise  to  acute  processes,  which  are  described 
under  special  names — the  various  fevers,  etc. — they  need  not  be  further 
referred  to  now. 

(2)  Dust  of  Animal  Origin. — Dust  of  this  nature  occurs  in  relation  to  a 
number  of  manufactures.  It  is  sufficient  to  cite  wool,  hair,  feathers,  silk, 

horn,  ivory — workers  among  which  are  liable  to  inhale  the  respective  dust. 
But  the  dust  particles  are  less  abundant,  and  apart  from  irritation  of  the 
upper  air-passages  and  resulting  catarrh,  seldom  give  rise  to  pulmonary 
changes  of  moment. 

(3)  Dust  of  Inorganic  Origin. — This  may  be  either  of  the  nature  of 
stone  dust,  in  which  silica  or  silicate  of  alumina  is  a  chief  element  (chalicosis, 
lithosis,  silicosis),  or  of  the  nature  of  metal  dust  of  different  sorts  (siderosis). 
In  this  fashion  stone-masons,  mill-stone  makers,  glass-cutters,  potters,  various 
metal-workers,  and  the  like  may  suffer.  Sometimes  stone  and  metal  dusts  are 
combined,  as  in  the  case  of  polishers. 

The  sharp  particles  of  stone  or  metal  dust  lead  to  more  pronounced 
irritation  of  the  respiratory  passages.  In  addition,  when  the  particles  reach 
the  alveolr  and  enter  the  lung  parenchyma  they  effect  a  hyperplasia  of 
connective  tissue  elements — a  reactionary  fibrosis  or  cirrhosis.  The  fibrous 
change  gradually  extends.  This  parenchymatous  condensation  or  consoli- 

dation becomes  associated  with  pleural  thickening  and  adhesion,  and,  it 

may  be,  with  bronchiectasis.  Stone-mason's  fibrosis  is  more  likely  to  be  pro- 
i  duced  by  the  dust  from  lime-  and  sandstone  than  that  from  harder  volcanic 
stone,  such  as  granite,  in  which  the  particles  are  larger  and  heavier  and 
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tend  quickly  to  fall  to  the  ground.  Hence  the  affection  is  commoner  in  the 
Edinburgh  district  than  about  Aberdeen,  where  granite  is  especially  used 
for  building  purposes.  It  is  also  noteworthy  that  it  is  the  hewing  mason 
rather  than  the  building  mason  who  especially  suffers. 

The  further  fate  of  such  a  damaged  lung  is  various.  There  can  be  no 
doubt  that  the  continued  inhalation  of  dust  particles,  more  particularly 
those  of  more  irritating  form  and  substance,  tends  to  reduce  the  resisting 

power  of  the  lung  to  invading  organisms.  Thus  a  stone-mason's  lung, 
which  for  months  or  years  may  present  negative  evidence  in  respect  of 
tuberculosis,  is  apt  later  on  to  fall  a  prey  to  the  tubercle  bacillus,  as  may  be 
proved  by  the  determination  of  tubercle  bacilli  in  the  expectoration  and  post 
mortem  in  the  tissues. 

Pathological  Anatomy.  —  The  nature  of  the  pathological  changes 
which  result  from  the  inhalation  of  dust  particles  is  in  part  the  same  in 

all  instances.  There  is  always  evidence  of  chronic  bronchitis  and  peri- 
bronchitis and  of  pigmentation  more  or  less  intense  and  more  or  less 

widely  distributed  in  different  cases.  There  is  frequently  some  degree  of 
reactionary  fibrosis.  There  is  commonly  enlargement  of  bronchial  glands 
and  involvement  of  pleura. 

In  certain  details  the  morbid  appearances  differ  in  different  cases.  The 
variation  is  governed  especially  by  two  factors,  (a)  The  character  of  the  inhaled 
dust,  whether  soft  and  relatively  non-irritating,  of  which  the  type  may  be  found 
in  carbon  particles  (anthracosis),  or  sharp  and  irritating,  of  which  the  type  may  be 
found  in  stone  or  metal  dust  (chalicosis,  siderosis).  (6)  The  colour  of  the  inhaled 
dust.  The  range  of  variation  is  not  very  wide.  The  prevailing  colour  is  black  or 
gray-black.  Occasionally  a  brownish-red  tint  occurs  from  inhalation  of  oxide  of 
iron,  or  a  violent  tinge  from  ultramarine. 

It  will  suffice  to  take  two  examples  for  more  systematic  description. 

(1)  Anthracosis. — To  the  naked  eye,  the  coal  miner's  lung  appears  much  blacker 
than  normal.  Pigmentation,  which  is  found  to  some  extent  in  every  adult's  lung, 
and  especially  so  among  town  dwellers,  is  present  in  enormous  excess.  The 
pleural  surface,  which  usually  shows  adhesions,  is  of  bluish  black  colour.  Here 
and  there  patches  or  nodules  of  darker  colour  are  conspicuous.  The  cut  surface 
presents  a  similar  appearance.  While  the  pigmentation  is  distributed  more  or  less 
widely  throughout  the  lung,  it  is  found  agglomerated  in  patches,  nodules,  or 
streaks.  Some  degree  of  emphysema  is  usually  present.  Frequently  enough 
oedema  may  be  present  towards  the  base,  and  the  fluid  which  exudes  may 
be  black.  The  bronchi  are  commonly  congested  and  thickened.  Similar  changes 
are  found  in  relation  to  the  peribronchial  tissues.  Fibrosis  is  relatively  slight  as 

compared  with  that  found  in  the  stone-mason's  lung.  Occasionally  there  is 
indication  of  localised  necrosis  and  excavation — perhaps  from  overcharging  of  the 
lymph-channels  by  dust  or  from  secondary  tuberculous  involvement.  The 
bronchial  glands  are,  as  a  rule,  enlarged  and  pigmented. 

On  microscopic  examination  the  alveolar  wall  is  found  distorted  in  outline. 
Pigment  is  present  in  the  alveolar  epithelium,  both  attached  and  shed.  It  is  also 
discoverable  in  the  interspaces  throughout  the  lymphatic  channels,  in  the  peri- 

bronchial and  perivascular  tissue,  the  interlobular  septa,  the  deeper  layer  of  the 
pleura,  and  the  bronchial  glands. 

(2)  Chalicosis. —  On  naked-eye  examination  the  stone  -  mason's  lung  appears 
darker  and  more  solid  and  bulkier  than  the  normal  lung.  Sometimes  it  is 
shrunken  and  contracted.  Patches  and  nodules  of  increased  resistance  occur  here 
there.  The  pleura  is  commonly  adherent,  thickened,  and  irregularly  puckered. 
The  cut  surface  is  pigmented,  tough,  and  frequently  gritty.  The  fibrous  thicken- 

ing of  the  pleura  and  interlobular  septa  is  very  obvious.  There  is  a  more  or  less 
general  fibrosis  throughout  the  lung.  In  some  cases  the  fibrous  areas  appear 
tuberculous.  Other  portions  of  the  lung  may  be  emphysematous.  The  bronchi 
are  congested  and  thickened,  and  often  manifest  bronchiectatic  dilatation.  The 
bronchial  glands  are  enlarged  and  much  indurated. 

On  microscopic  examination  there  is  revealed  a  remarkable  increase  in  the 
connective  tissue  elements.  The  fibrosis  affects  more  especially  the  pleura,  inter- 

lobular septa,  peribronchial  and  perivascular  tissues.     The  indurated  patches  and 
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nodules  are  seen  to  be  composed  of  fibrous  tissue  elements,  among  which  may  be 
detected  pigment  particles  and  spicules  of  stone  dust.  Some  of  the  fibrous  areas 
yield  characteristic  evidence  of  tuberculosis.  The  determination  of  the  nature  of 
the  inhaled  dust  may  be  assisted  by  chemical  methods. 

When  the  loading  of  the  lung  with  dust  particles  is  extreme,  and  more 
particularly  when  fibrosis  is  marked  or  emphysematous  changes  are  pronounced, 
the  right  heart  is  found  more  or  less  dilated.  The  degree  of  hypertrophic  change 
is  small. 

Clinical  Featuees. — Apart  from  the  fact  that  they  occur  in  persons 
exposed  to  the  inhalation  of  one  or  other  kind  of  dust,  the  clinical  manifest- 

ations are  not  distinctive.  They  resemble  those  of  chronic  bronchitis  or 
tuberculosis.  Cough  and  dyspnoea  are  the  chief.  The  cough  develops 
insidiously,  becoming  more  persistent  and  stubborn  as  the  patient  continues 
exposed  to  the  influence  of  the  dust.  Frequently  there  is  a  good  deal  of 
wheezing.  Dyspnoea  gradually  advances  until  it  becomes  a  marked  feature. 
In  some  cases  it  is  extreme.  This  may  be  due  to  several  causes,  viz. 
bronchitis,  fibrosis,  emphysema,  and  dilatation  of  right  heart.  Expectora- 

tion, which  is  more  or  less  abundant,  resembles  that  of  chronic  bronchitis. 

It  may  contain  evidence  of  the  inhaled  dust,  e.g.  coal-dust,  cotton,  or 
other  fibres,  gritty,  silicious,  or  metallic  particles,  according  to  the  occupation 
of  the  worker.  Sometimes  the  expectoration  is  foetid  from  the  presence  of 
bronchiectasis.  Haemoptysis  may  occur  either  in  relation  to  bronchiectasis 
ox  pulmonary  tuberculosis.  The  latter  supervenes  frequently  enough  in  the 

later  stages  of  stone-mason's  disease,  and  tubercle  bacilli  may  be  found  in 
the  expectoration.  In  such  case,  the  patient's  downward  progress  is  more 
rapid,  with  evidence  of  constitutional  disorder.  Cyanosis  may  be  pro- 
nounced. 

The  duration  of  the  disease  is  commonly  lengthy.  In  proportion  as  the 
patient  can  be  removed  from  the  disturbing  influence — especially  at  an 
early  stage — the  chance  of  recovery  or  arrest  is  good.  Otherwise,  the  con- 

dition is  apt  to  get  gradually  worse.  Dyspnoea,  cough,  pallor,  and  consti- 
tutional enfeeblement  increase.  Death  may  be  induced  by  exhaustion,  or 

the  causes  which  determine  the  fatal  issue  in  bronchitis,  bronchiectasis, 
emphysema,  gangrene,  or  pulmonary  tuberculosis. 

Physical  Signs. — These  are  likewise  not  characteristic.  They  are  the 
signs  of  chronic  bronchitis,  consolidation,  emphysema,  and  perhaps  bron- 

chiectasis. If  tuberculosis  have  been  grafted  on,  the  signs  will  vary  as  in 
chronic  tuberculosis,  including  perhaps  those  of  vomica-formation.  The 
right  heart  tends  to  be  dilated. 

Diagnosis. — This  rests  chiefly  on  the  existence  of  symptoms  of  chronic 
bronchial  and  pulmonary  disturbance  in  a  patient  whose  occupation 
necessitates  residence  during  working  hours  in  a  dusty  atmosphere.  In 
such  cases  it  is  fair  to  assume  that  inhalation  of  dust  plays  the  chief  part 
in  causation.  The  character,  amount,  and  distribution  of  the  disturbance 
may  be  gauged  by  physical  signs  in  lungs  and  heart.  The  possible  occurrence 
of  tuberculous  inoculation  must  be  kept  in  view.  A  process,  non- tuberculous 
at  the  start,  may  later  take  on  tuberculous  character.  Tubercle  bacilli 
should,  therefore,  be  sought  for.  Other  diagnostic  points  are  fully  discussed 
under  Pulmonary  Tuberculosis  (p.  117). 

Prognosis. — When  there  is  no  doubt  as  to  the  etiological  factor,  the 
i  prognosis  chiefly  hinges  on  the  possibility  of  removing  the  patient  from  the 
cause  of  irritation  or  improving  his  working  conditions  by  freer  ventilation. 
Immediately  the  prognosis  rests  on  the  degree  of  dyspnoea  present.     If 
'bronchial  irritation  continues,  fibrosis  and  emphysema   increase.      These 
lead,  in  turn,  to  dilatation  of  the  right  heart,  and  so  to  more  widespread 
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circulatory  failure.  The  occurrence  of  complicating  bronchiectasis,  necrosis, 
or  tuberculosis  necessarily  increases  the  gravity  of  the  outlook. 

Treatment. — A.  Prophylactic. — Both  the  individual  and  local  authorities 
require  to  be  better  informed  regarding  the  danger  of  dusty  occupations. 
There  is  too  great  a  tendency  to  take  the  existing  order  of  things  as  a 
matter  of  course.  A  remarkable  diminution  in  the  frequency  of  anthracosis 
has  followed  the  better  ventilation  of  mines.  The  same  principle  should  be 
adopted  in  relation  to  all  dusty  work-rooms  and  building-sheds.  The 
individual  is  too  apt  to  attribute  his  cough  and  breathlessness  to  "  catching 
cold,"  and  on  that  account  to  adopt  a  protective  policy,  the  reverse  of  what 
is  desirable.  When,  notwithstanding  attention  to  purer  aeration  and 
cleanliness  during  working  and  off-times,  symptoms  continue  or  increase, 
the  patient  should,  if  possible,  change  his  employment,  preferably  adopting 
an  open-air  life.  Sometimes  a  change  from  one  department  to  another  in 
the  same  trade  may  suffice.  Thus  the  building  mason  suffers  less  than  does 
the  hewer.  Theoretically,  a  light  gauze  respirator  should  prove  helpful  by 
entangling  a  portion  of  the  dust.  It  is  not  easy  to  get  workmen  to  make 
use  of  them. 

B.  Therapeutic.  —  The  indications  are  similar  to  those  in  chronic 
bronchitis,  emphysema,  bronchiectasis,  or  pulmonary  tuberculosis,  and  vary 
according  to  the  nature  and  stage  of  the  individual  case.  These  are  con- 

sidered elsewhere.  In  addition  to  diluting  the  dusty  atmosphere  as  fully  as 
possible  by  proper  methods  of  ventilation,  the  patient  should  be  taught  to 
counterbalance  the  disadvantage  of  his  work  conditions  by  an  extra 
allowance  of  fresh  air  after  working  hours  by  day  and  during  the  night. 
Any  tendency  to  heart  failure  must  be  combated  by  rest  and  suitable 
tonics. 

LITERATURE. — The  following  works  may  be  consulted  : — 1.  Albrecht.  Handbuch  der 
praklischen  Gewerbehygiene,  Th.  i.  Berlin,  1894. —  2.  Arlidge.  Diseases  of  Occupation. 
London,  1892. — 3.  Arlidge.  "Pneumoconiosis,"  Allbutt's  System  of  Medicine,  vol.  v.  1898. 
4.  Arnold.  Untersuchungen  iibcr  Staubinhalation  u.  Staubmetdstase.  Leipzig,  1885. — 5. 
Claisse.  "Pneumoconioses,"  Brouard el's  TraiU  de  medecine,  torn.  vii.  Paris,  1900. — 6. 

"Wilson  Fox.  Diseases  of  Lung  and  Pleura.  London,  1891. — 7.  Hirt.  Die  Krankheiten 
der  Arbeiter.  Leipzig,  1875-78. — 8.  Seligsohn  u.  Perl.  "Staubkrankheiten,"  Real-Encyc. 
der  gesammten  Heilkunde,  Bd.  xix.     Wien  u.  Liepzig,  1889. 

Gangrene  of  Lungs 

Definition  .... 
Etiology  .... 
Pathology  .... 
Symptoms  .... 

Definition. — Necrosis  of  a  portion  of  lung  tissue  which,  by  the  intro- 
duction of  some  septic  or  putrefactive  organism,  undergoes  a  foetid  decom- 

position. 
Etiology.  —  Gangrene  is  a  rare  affection  and  is  always  secondary  to 

some  other  disease.  In  all  the  older  writers  on  the  subject,  from  Laennec 
onwards,  gangrene  of  lungs  has  been  described  as  an  occasional  accompani- 

ment of  a  number  of  diseases;  but  the  reason  for  its  appearance  has  remained 
in  obscurity.  It  is  now  recognised  that,  unless  putrefactive  organisms  are 
introduced,  death  of  the  lung  tissue  will  only  be  followed  by  caseation  or 
by  the  formation  of  an  abscess.  This  is  not  all,  however,  because  in  many 
conditions  of  lung  disease  putrefactive  organisms  may  be  present  in  the 
bronchi  or  (as  in  the  case  of  advanced  tuberculous  disease)  in  a  cavity  in 
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the  lungs,  without  the  occurrence  of  gangrene.  On  reviewing  the  various 
diseases,  in  the  course  of  which  pulmonary  gangrene  appears,  it  will  be 
found  that  in  a  considerable  proportion  some  general  condition  is  present 
which  tends  to  lower  vitality  and  to  impair  nutrition. 

Gangrene  is  therefore  due  to  the  combination  of  several  circumstances. 
1.  A  general  disease  or  condition  causing  debility  and  lessening  the 

resisting  power  of  the  tissues. 
2.  A  local  disease  inducing  necrosis  or  death  of  part  of  the  lung. 
3.  The  introduction  of  a  septic  or  specific  micro-organism  which  causes 

decomposition  and  putrefaction  of  the  dead  tissue. 
(1)  Predisposing  Causes. — Pulmonary  gangrene  occurs  in  the  course  of 

diabetes,  scurvy,  chronic  nephritis  (rarely),  syphilis,  and  in  the  debility 
following  typhus  and  typhoid  fevers,  or  associated  with  alcoholism,  starvation, 
or  old  age. 

In  all  these  cases  there  is  either  a  profound  alteration  of  blood  which 
interferes  with  the  proper  nutrition  of  the  tissues  or  there  is  a  feeble 
resisting  power,  so  that  the  individual  cell  cannot  cope  with  the  invading 
organism. 

(2)  In  many  of  these  cases  the  local  incident  which  precedes  gangrene  of 
lungs  is  pneumonia.  Diabetes  sometimes  terminates  fatally  in  this  manner. 
In  many  campaigns  (happily  more  often  in  the  past  than  at  present)  this 
combination  of  pneumonia  and  gangrene  has  occurred  in  soldiers  exhausted 
by  fatigue  or  insufficient  food,  or  suffering  from  scurvy  (as  in  the  Crimean 

war ;  see  Allbutt's  System  of  Medicine,  vol.  v.  p.  598),  or  from  typhus  fever, 
which  in  former  times  was  the  scourge  of  armies. 

In  the  latter  case,  as  in  enteric  fever,  the  local  cause  may  be  pneumonia 
or  a  pulmonary  infarct  caused  by  the  detachment  of  a  clot  from  a  throm- 

bosed vein. 

Thrombosis  of  a  branch  of  the  pulmonary  artery  will  occasionally 
lead  to  gangrene  during  the  convalescence  from  fevers  or  in  pyseniic 
conditions. 

Pulmonary  tuberculosis  is  occasionally,  though  rarely,  accompanied  by 
gangrene.  At  Brompton  Hospital,  out  of  312  autopsies  on  cases  of 
tuberculous  disease  of  lungs  occurring  in  two  years,  4  cases  of  gangrene  of 
lungs  occurred.  Of  these,  two  occurred  in  patients  who  were  the  subjects 
of  pronounced  syphilis.  In  other  years  the  occurrence  of  gangrene  is  rather 
less  frequent,  but  syphilitics  who  are  also  the  subjects  of  pulmonary  tuber- 

culosis seem  especially  prone  to  gangrene. 
Cases  of  pneumonia  from  the  inhalation  of  particles  of  food  are  apt  to 

become  gangrenous  probably  from  the  putrefaction  of  the  foreign  material. 
The  so-called  deglutition  pneumonia  occurs  in  cases  upon  whom  tracheotomy 
has  been  performed,  also  in  the  last  stages  of  diseases,  when  there  is 
inability  to  swallow,  and  it  is  probable  that  this  form  of  inhalation  pneu- 

monia is  the  cause  of  gangrene  of  lungs  that  occasionally  occurs  amongst 
the  insane. 

Bronchiectasis  not  infrequently  terminates  with  gangrene.  The  secre- 
tions retained  in  the  dilated  bronchi  are  usually  extremely  offensive  from 

their  decomposition ;  and  if  ulceration  of  bronchi  takes  place  a  local  pneu- 
monia, with  the  absorption  of  the  putrid  contents  of  the  bronchi  in  some 

cases,  leads  to  gangrene. 
Pressure  upon  a  large  bronchus,  due  to  aneurysm  or  malignant  disease, 

leads  to  bronchiectasis  and  retention  of  secretions ;  or  a  large  vessel  may  be 
occluded  and  general  sloughing  of  the  corresponding  part  of  the  lung 
may  occur.     Under  these  circumstances  gangrene  occasionally  follows. 
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Perforation  of  bronchi  from  ulceration  of  a  malignant  growth  of  the 
oesophagus  may  produce  the  same  result. 

Extension  of  a  neighbouring  disease  is  sometimes  the  cause  of  gangrene. 
An  empyema  will  occasionally  discharge  itself  by  a  sinus  through  the 
pleura  and  lung  into  a  bronchus,  and  in  rare  instances  the  communication 
with  the  external  air  admits  of  micro-organisms  which  set  up  putrefaction 
and  local  gangrene. 

Similarly,  the  perforation  of  a  gastric  ulcer,  when  the  stomach  and 
diaphragm  have  previously  become  adherent,  leads  to  the  entrance  of  food 
contents  into  the  pleura  and  pulmonary  tissue,  and  to  their  ultimate  de- 
composition. 

Lastly,  traumatic  injuries  of  lungs  or  perforation  of  bronchi,  especially  in 
case  of  wounds  received  in  battle,  may  become  gangrenous,  especially  when  the 
subject  of  the  wound  is  debilitated  or  suffering  from  some  morbid  condition. 

(3)  Septic  or  putrefactive  organisms  are  introduced  either  through  the 
blood-vessels,  the  lymphatics,  or  the  bronchi.  Examples  of  the  introduction 
by  means  of  the  circulation  are  seen  in  cases  of  septicaemia,  septicsemic 
typhus  fever,  pygemia,  puerperal  fever,  caries  of  bone,  and]  other  infective 
diseases,  such  as  erysipelas,  enteric  fever,  measles,  diphtheria,  and  so  on.  In 
all  these  cases  it  is  probable  that  the  septic  emboli  are  due  to  the  association 
of  several  micro-organisms. 

A  specific  micro-organism  has  been  described  as  the  cause  of  acute 
spreading  gangrene,  but  in  other  cases  the  disease  has  not  been  assigned  to 
a  special  organism,  though  it  has  been  asserted  that  the  staphylococcus 
pyogenes  aureus,  when  injected  into  animals,  will  produce  gangrene.  In 
most  cases,  whatever  the  source  of  the  infection,  the  organisms  or  the  emboli 
are  conducted  through  the  venous  circulation  to  the  heart  and  are  thence 
impelled  into  the  pulmonary  circulation. 

When  food  is  inhaled,  or  when  a  perforation  of  a  gastric  ulcer  into  a 
bronchus  occurs,  it  is  probable  that,  after  decomposition  of  the  food  or  gastric 
contents,  the  lymphatics  are  the  medium  of  spread  of  the  putrefactive 
organisms. 

It  is  difficult  in  some  of  the  cases  described  above  to  be  certain  of 

the  path  of  communication  of  infection.  When  the  bronchi  contain 
offensive  secretions  the  extension  may  be  direct  or  through  the  medium  of 
the  lymphatics. 

The  same  difficulty  occurs  in  cases  of  extension  from  without,  such  as 
occasionally  follows  a  sinus  through  the  diaphragm  from  abscess  of  liver 
or  the  causes  mentioned  above. 

In  all  cases,  putrefactive  or  septic  organisms  find  an  entrance,  whether 
directly  or  through  the  medium  of  lymphatics,  blood-channels  or  bronchi. 

Pathology. — The  early  description  of  Laennec  defined  two  forms  of 
gangrene  of  the  lungs — the  circumscribed  and  the  diffuse.  Later  experience 
has  shown  that  it  is  not  always  possible  to  discriminate  between  the  two 
forms.  As  a  rule,  the  appearances  are  those  of  two  zones — the  necrotic 
gangrenous  area  and  a  surrounding  inflammatory  zone. 

The  gangrenous  portion  of  lung  as  a  rule  consists  of  a  cavity  filled  with 
foetid,  semi-sohd,  partly  decomposed,  shreddy  lung  tissue,  or  of  liquid  pus. 
The  contents  are  usually  of  a  greenish-yellow  colour,  but  may  be  brown  or 
black  according  to  the  amount  of  admixture  of  blood.  When  a  cavity  is 
formed  the  walls  are  irregular  and  (under  water)  appear  shreddy  and 
frayed. 

In  the  diffuse  form  the  greenish-yellow  tissue  gradually  blends  with  the 
healthy  lung  tissue. 
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When  gangrene  is  circumscribed  it  is  surrounded  by  an  inflammatory 

congested  area  or  the  lung  in  the  neighbourhood  is  pneumonic.  Occasion- 
ally, in  chronic  cases,  a  gangrenous  cavity  is  surrounded  by  black  fibroid  walls 

and  a  pseudo-cyst  is  formed,  much  resembling  cases  of  cavitation  in  chronic 
pulmonary  tuberculosis. 

Symptoms. — No  symptoms  are  pathognomonic  of  the  affection.  In  the 
absence  of  foetor  of  the  breath  and  expectoration  it  is  impossible  to  do  more 
than  suspect  the  presence  of  gangrene.  Even  under  these  circumstances 
it  is  possible  to  be  mistaken  as  some  other  conditions  produce  foetor. 

When  in  the  course  of  pneumonia,  bronchiectasis,  tubercular  disease 
of  lungs,  and  other  conditions  the  onset  of  sudden  prostration  is  observed, 
with  high  temperature,  rigors,  and  sweating — and  if  these  symptoms  are 
associated  with  the  sudden  appearance  of  foetor  of  expectoration  and  breath 
— the  occurrence  of  gangrene  may  be  suspected. 

Sometimes  foetor  is  absent,  and  in  such  cases  the  only  other  constant  sign 
is  the  marked  prostration  of  the  patient.  The  temperature  is  not  always 
raised  abnormally  and  sweating  is  a  variable  symptom ;  the  expectoration 
in  typical  cases  is  extremely  characteristic.  The  odour  is  extremely  offensive, 
described  sometimes  as  fsecal  but  differs  somewhat  from  that  of  bronchiectasis. 

(See  also  "Bronchiectasis.") 
The  secretion  is  very  similar  to  that  of  bronchiectasis.  It  settles,  on 

standing,  into  three  layers.  The  upper  frothy,  the  middle  of  greenish  or 
brown  tint  according  to  the  amount  of  blood  present,  and  the  lowest  of 
similar  colour  or  even  darker,  and  containing  a  sediment.  The  contents 
of  the  sediment  are  found  to  consist  of  altered  and  fatty  pus  corpuscles, 
many  particles  of  pigment,  some  elastic  fibres  of  lung,  fatty  cells  and 
crystals,  and  numerous  bacteria  and  micro-organisms,  leptothrix,  staphylo- 

coccus pyogenes  aureus,  and  others.  In  some  cases  haemoptysis  occurs, 
which  may  even  prove  fatal  when  a  large  vessel  is  perforated. 

Physical  Signs. — None  are  peculiar  to  gangrene  of  lung.  They  are 
usually  those  of  local  consolidation  or  lobar  pneumonia,  or  of  cavity.  There 
is  usually  abundant  associated  bronchitis ;  but  generally  it  may  be  said 
that  the  physical  signs  are  those  of  the  local  disease  which  precedes 
gangrene. 

Differential  Diagnosis. — From  the  above  considerations  it  will  be  seen 
that  the  only  means  of  diagnosis  that  we  possess  are  the  onset  of  foetor  of 
breath  and  expectoration  and  the  sudden  onsets,  in  cases  of  pulmonary 
disease,  of  extreme  prostration  associated  with  high  temperature  and  other 
signs.  When  all  these  symptoms  are  present  the  difficulty  of  diagnosis 
between  foetid  bronchitis,  bronchiectasis,  and  gangrene  may  occasionally 
occur.  In  the  former  case  the  history  and  symptoms,  with  the  absence  of 
any  sudden  and  grave  change  in  the  symptoms  and  physical  signs  contra- 
indicates  the  diagnosis  of  gangrene.  A  serious  difficulty  of  diagnosis 
sometimes  occurs  in  cases  of  bronchiectasis.  No  pathognomonic  sign  serves 
completely  to  distinguish  between  the  two  conditions.  The  whole  clinical 
picture  has  to  be  studied  in  each  case. 

The  odour  of  gangrene  differs  somewhat  from  that  of  bronchiectasis — but 
it  is  a  question  of  impression,  for  both  are  extremely  offensive.  As  a  rule 
gangrene  is  a  far  more  acute  condition,  and  the  temperature  and  profound 
exhaustion  of  the  patient  will  confirm  the  suspicion. 

Treatment. — If  the  site  of  the  gangrenous  area  can  be  localised,  and 
especially  if  the  physical  signs  of  a  cavity  can  be  diagnosed,  surgical  treat- 

ment is  indicated.  When  such  a  cavity  has  been  opened  and  drained, 
recovery  has  in  a  few  cases  resulted.     Very  little  is  to  be  hoped  from  other 
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than  surgical  treatment.  The  foetor  of  gangrene  has  been  reduced  by  the 
hydpodermic  injection  of  guaiacol  and  inhalations  or  sprays  of  carbolic 
acid  and  other  antiseptics. 

LITERATURE. — Wilson  Fox.     Diseases  of  the  Lungs  and  Pleura,  p.  444. — Fowler  and 
Godlee.     Diseases  of  the  Lungs,  p.  244. 
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Definition. — A  permanent  over-distension  of  the  pulmonary  alveoli,  with 
atrophy  and  destruction  of  their  intervening  partitions  and  general  rarefac- 

tion of  lungs. 
This  definition  obviously  excludes  certain  types  of  bulky  lungs  to  which 

the  term  emphysema  has  been  loosely  applied.  It  will  be  convenient  to 
eliminate  these  first  from  the  disease  under  discussion. 

Acute  vesicular  emphysema  is  a  condition  of  over-distension  of  lungs 
found  in  children  who  have  died  from  bronchitis,  whooping-cough,  diph- 

theria, and  other  allied  conditions.  Whether  from  violence  of  cough  or 
partial  laryngeal  or  bronchial  obstruction,  the  alveoli  become  temporarily 
over-distended  and  the  lung  is  found  to  be  bulky  and  non-crepitant.  As 

Fagge  states,  "  probably  the  lungs  would  have  recovered  if  the  patient  had 
lived."  It  is  frequently  observed  in  children  who  are  the  subjects  of  severe 
cough,  dyspnoea,  or  obstruction  to  respiration,  that  the  cardiac  and  liver 
dulnesses  become  diminished.  If  the  cause  is  removed  the  condition 

subsides,  and  the  lungs  resume  their  normal  size.  These  are  cases  of 
temporary  over -distension,  and  have  little  to  do  with  the  disease  in 
question. 

Interstitial  pulmonary  emphysema  is  a  comparatively  rare  disease,  and 
implies  the  entrance  of  air  into  the  interstitial  connective  tissue  enveloping 
the  bronchi  and  walls  of  the  alveoli.  It  is  only  possible  when  a  breach  of 
surface  occurs  in  the  bronchial  or  pulmonary  tissues  admitting  the  ingress 
of  air  from  without.  It  is  occasionally  the  result  of  a  tracheotomy  wound, 
has  been  known  to  occur  after  a  punctured  wound  of  lung,  and  more  rarely 
as  a  result  of  pneumothorax  (usually  of  traumatic  origin).  Air  spreads 
into  the  tissues  around  the  larynx  or  bronchi,  or  even  permeates  into  the 
alveolar  walls,  causing  collapse  of  alveoli.  Usually  the  cases  terminate 
fatally. 

History  and  Theories  of  Causation. — "We  owe  the  earliest  and  complete description  of  emphysema  to  Laennec  ;  but  its  true  pathology  was  first 

described  by  Eokitansky.  Laennec's  views  of  the  causation  of  the  disease differed  from  those  of  later  writers  in  that  he  conceived  the  idea  that  air 
was  retained  in  the  alveoli  in  cases  of  catarrh  or  obstruction,  whether  by 
swelling  of  the  mucous  membrane  or  blocking  of  the  tubes ;  and  that  while  ! 
air  could  be  admitted  during  forced  inspiration,  its  egress  was  retarded 
owing  to  the  obstruction  to  expiration,  and  thus  tension  was  increased  and  j 
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a  consequent  distension  and  yielding  of  the  alveolar  walls  was  produced. 
Later  writers  have  maintained  two  opposing  views,  and  in  England  these 
have  been  associated  with  the  names  of  Gairdner  a,nd  Jenner.  Gairdner 
believed  that  emphysema  was  due  to  forced  inspiratory  effort.  If  under 
ordinary  conditions  of  respiration  the  lungs  are  capable  of  holding  a  certain 
amount  of  air,  it  was  contended  that  the  increased  inspiratory  effort  would 
cause  a  pressure  of  air  greater  than  the  alveoli  could  contain,  and  that  in 
consequence  the  air  cells  would  become  over-distended.  The  force  of 
inspiration  was  conceived  to  be  greater  than  that  of  expiration. 

The  view  now  held  is  diametrically  opposed  to  Gairdner,  and  was  enun- 
ciated by  Jenner  in  a  paper  read  at  the  Medical  and  Chirurgical  Society  in 

1857.  This  view,  which  is  abundantly  proved  by  clinical  observation, 
contends  that  forced  expiration  has  a  far  greater  power  in  distending  the 
pulmonary  alveoli  than  is  possible  in  inspiration.  Cough  is  produced  by 
the  presence  of  a  foreign  body,  usually  mucus,  in  the  bronchial  tubes.  It 
is  nothing  more  than  an  effort  of  expulsion,  and  is  produced  by  the  closure 
of  the  glottis  and  a  contraction  of  the  expiratory  muscles.  The  abdominal 
and  intercostal  muscles  contract.  The  diaphragm  is  pushed  up,  limiting 
the  capacity  of  the  chest.  The  air  in  the  lungs  is  thus  compressed,  and  its 
tension  raised.  The  glottis  suddenly  relaxes,  and  owing  to  the  greatly 
increased  tension  air  is  violently  expelled  from  the  lungs. 

The  expiratory  theory  of  emphysema  is  now  generally  received,  and 
has  been  abundantly  vindicated  by  the  convincing  proofs  afforded  by 
Jenner. 

It  is  assumed  that  forced  expiration  is  the  inducing  cause.  This  scarcely 
explains  the  permanence  of  the  condition.  Eainey  demonstrated  that,  apart 
from  possible  conditions  of  pressure  and  tension,  fatty  degeneration  of  lung 
tissue  was  an  accompaniment,  if  not  a  predisposing  cause,  of  the  final 
enlargement  of  the  alveoli.  Jenner  regarded  the  morbid  state  as  one  of 
fibrous  degeneration,  due  in  many  cases  to  the  effusion  of  lymph  into  the 
interstitial  tissues  of  the  lung,  in  conditions  of  congestion,  and  to  their 
subsequent  organisation.  To  sum  up,  it  may  be  stated  that  forced 
expiration  exerts  a  more  powerful  influence  than  forced  inspiration  in 
distending  the  pulmonary  alveoli.  At  the  same  time  there  is  evidence 
derived  from  cases  of  asthma  and  laryngeal  obstruction  that  increased  in- 

spiration (where  the  outlet  of  air  is  obstructed)  takes  some  share  in 
increasing  the  tension  in  alveoli  in  these  cases,  and  cannot  be  altogether 
disregarded. 

Inducing  Causes. — It  is  obvious  from  the  above  considerations  that  cough 
is  the  most  frequent  factor  that  produces  emphysema.  All  diseases  that 
produce  chronic  cough  and  all  occupations  that  set  up  catarrh  or  irritation 
of  bronchi  may  be  regarded  as  predisposing  causes  of  emphysema.  Amongst 
the  former,  chronic  bronchial  catarrh  and  winter  cough  are  the  most  frequent. 
Of  the  latter,  the  occupations  involving  the  inhalation  of  dust,  such  as  stone- 

masons, coal-miners,  workers  in  cotton  factories,  and  so  on,  are  irritative 
causes. 

All  violent  muscular  efforts  are  liable  to  produce  emphysema.  Con- 

stipation is~  undoubtedly  a  cause,  especially  as  the  effort  is  made  with  a 
closed  glottis.  The  same  remark  applies  to  players  on  wind  instruments — 

i  cornet  players,  etc. — and  to  glass-blowers.  In  all  these  instances  the  glottis 
i  is  closed,  and  the  tension  of  the  air  in  the  lungs  is  raised  before  the  final 
effort  of  blowing  is  made. 

In  asthma  and  cases  of  laryngeal  obstruction  the  inspiratory  effort 
i  probably  plays  a  larger  part  than  the  expiratory. 
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Forms  of  Emphysema. — Clinically,  the  disease,  when  of  primary  origin,  has 
been  described  by  Jenner  as  of  two  varieties — the  large-lunged  or  hyper- 

trophic emphysema  and  the  small-lunged  or  atrophic  form. 
The  common  cases  are  those  of  the  so-called  hypertrophic  type.  The  chest 

is  barrel-shaped,  and  its  capacity  greatly  increased.  It  may  occur  at  any 
age,  in  children  or  in  adults.  It  is  more  frequently  seen  in  men  than  in 
women.  It  is  induced  by  all  pulmonary  complaints  that  are  accompanied 
by  excessive  cough  or  dyspnoea  and  also  by  conditions  involving  unusual 

muscular  effort.  Small-lunged  or  atrophic  emphysema  occurs  in  old  people. 
The  thorax  is  small,  and  usually  there  is  ossification  of  the  cartilages  of  the 
ribs  and  a  rigid  chest.  The  capacity  of  the  chest  is  not  enlarged,  and  the 
atrophy  of  lungs  is  usually  part  of  a  general  wasting  of  all  the  tissues  of 
the  body. 

Secondary  emphysema  is  the  result  of  some  pulmonary  disease,  usually 
chronic  tuberculosis  of  lung.  When  one  lung  or  a  part  of  a  lung  is  the  seat 
of  chronic  disease  it  is  commonly  found  that  certain  parts  of  the  affected 
lung  and  the  opposite  lung  become  emphysematous.  This  is  often  the 
result  of  continued  cough.  The  ultimate  result  is  that  the  edges  of  the 
lobes  of  the  diseased  lung,  sometimes  the  apex  and  base,  and  frequently  the 
whole  of  the  opposing  lung  become  affected.  Local  emphysema  of  this 
form  is  frequently  found  in  fibroid  cases  of  phthisis  and  may  be  sufficiently 
pronounced  to  mask  the  primary  disease,  and  give  rise  to  what  is  sometimes 
called  the  emphysematous  type  of  phthisis.  In  these  cases  the  sequence  of 
events  is  not  always  the  same.  Sometimes  the  emphysema  is  the  direct 

result  of  chronic  cough  induced  by  the  tubercular  lesion.  In  others  tuber- 
cular disease  supervenes  in  a  case  of  chronic  bronchitis  (winter  cough) 

associated  with  emphysema,  and  it  is  often  a  matter  of  extreme  difficulty 
to  decide  whether  the  chronic  bronchial  catarrh  has  been  set  up  by  an  old 

and  latent  tubercular  process  or  whether  the  tubercular  disease  has  de- 
veloped subsequently.  Secondary  emphysema  may  result  from  any  chronic 

pulmonary  disease  other  than  tuberculosis  of  lungs. 

Pathology. — The  post-portem  appearance  of  the  large-lunged  type  of  emphysema 
is  that  of  a  bulky  lung,  non-crepitant,  and  usually  pitting  upon  pressure,  very  pale 
in  colour  and  spotted  with  pigment.  The  lungs  do  not  collapse  when  the  thorax 
is  opened,  but  often  bulge  into  the  opening  made.  Upon  section  the  lung  tissue, 
is  found  to  be  bloodless  and  extremely  rarefied,  sometimes  full  of  holes  visible  to 
the  naked  eye — occasionally  large  bullte  are  found  at  the  apices  of  the  lungs,  and 
more  commonly  at  the  base  or  edges  of  the  lobes.  The  bullae  may  be  of  any  size 
from  that  of  a  small  pea  to  a  cavity  of  two  or  three  inches  diameter. 

On  microscopic  examination  it  is  found  that  the  alveolar  spaces  are  irregular 
and  increased  in  size,  the  walls  either  thickened  by  fibroid  deposit  or  undergoing 
fatty  degeneration.  The  partitions  between  the  alveoli  are  frequently  atrophied 
or  destroyed,  producing  large  irregular  spaces.  Sometimes  the  smaller  bronchi 
are  dilated.     The  pulmonary  arterial  vessels  are  often  atheromatous. 

In  the  atrophic  form  the  lungs  are  small  and  collapse  when  the  chest  is  opened. 
The  lungs  do  not  necessarily  cover  the  heart.  The  general  appearance  on  section 
is  of  rarefaction,  but  bullous  enlargements  are  less  common  than  in  the  former 
type.  QSdema  of  the  bases  of  the  lungs  is  more  common  than  in  the  large-lunged 
emphysema.  The  whole  process  is  one  of  atrophy,  and  is  accompanied  by  a 
general  wasting  of  tissues  with  other  senile  changes,  such  as  ossification  of  the 
costal  cartilages. 

Secondary  Emphysema.  —  When  fibroid  or  contracted  tubercular  lesions  are 
present  it  is  common  to  find  the  surrounding  areas  of  lung  pale  and  bulky  and 
presenting  the  features  described  in  the  hypertrophic  form  of  emphysema.  If 
the  apex  or  upper  part  of  a  lobe  is  affected  the  rest  of  the  lobe  may  be  extremely 
emphysematous.  When  there  are  disseminated  fibroid  tubercles  the  whole  lung 
nay  be  white  or  pale  gray  in  colour,  varied  by  the  appearance  of  gray  or  caseous 
tubercular  nodules  surrounded  by  pigment.  Sometimes  large  bulla?  are  found  at 
the  apex  with  large  pigmented  tubercular  scars  in  the  underlying  pulmonary 
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tissue.     Occasionally  when  the  greater  part  of  a  lobe  is  the  seat  of  chronic  fibroid 
tubercular  consolidation  the  edge  may  be  fringed  with  large  bullae. 

Hypertrophic  Emphysema. — Physical  Signs — Inspection. — Alteration 
in  the  form  of  the  chest,  which  assumes  the  so-called  barrel  shape.  Enlarge- 

ment of  the  chest  in  all  its  diameters.  The  ribs  and  clavicles  become  more 
horizontal,  increasing  the  suprasternal  angle  and  the  angle  of  the  ribs  at 
bhe  episternal  notch.  Widening  of  the  intercostal  spaces.  Curvature  of 
the  spine,  producing  convexity  of  the  back  and  scapular  regions.  Deficient 
expansion  of  the  chest.  It  must  be  remembered  that  rigidity  of  the  chest 
due  to  ossification  of  the  costal  cartilages  is  a  superadded  condition  often 
present  especially  in  the  atrophic  forms,  but  not  necessarily  associated  with 
emphysema. 

Palpation. — The  vocal  vibrations  are  diminished.  The  cardiac  impulse 
is  feeble  or  absent. 

Percussion. — The  superficial  cardiac  dulness  and  the  liver  dulness  are 
diminished  or  absent,  except  in  the  atrophic  form,  and  do  not  alter  with 
posture  as  in  the  healthy  subject.     The  note  is  usually  hyper-resonant. 

Auscultation. —  The  respiratory  murmur  is  weakened,  especially  in 
bhe  upper  parts  of  the  lungs  and  at  the  bases.  In  many  cases  the  inspira- 

tion is  of  a  higher  pitch  than  expiration,  but  this  is  to  be  regarded  as  an 
evidence  of  spasm  of  the  bronchioles,  and  a  condition  of  bronchial  asthma 
which  is  frequently  associated  with  emphysema.  In  advanced  cases  the 
expiration  is  unduly  prolonged ;  but  it  is  extremely  difficult  to  eliminate 
bhe  voluntary  prolongation  of  expiration  which  a  patient  will  often  exhibit, 
especially  if  this  prolongation  is  accompanied  by  a  wheeze,  which  in  the 
ease  of  the  poorer  class  of  case  is  sometimes  produced  in  order  to  excite 
sympathy. 

Superadded  Sounds. — It  is  a  common  observation  that  fine  crepitant 
rales  are  heard  at  the  apices  of  the  lungs  in  the  supraclavicular  regions  in 
3ases  of  emphysema.  These  are  heard  on  forced  inspiration,  and  are  entirely 

inspiratory.  They  are  of  the  nature  described  by  Laennec  as  the  "  crepitous 
:ale,"  and  often  disappear  after  the  second  or  third  deep  inspiratory  effort, 
rhey  are  dry  rales,  and  in  all  probability  due  to  the  sudden  opening-up  of 
mexpanded  air  vesicles.  Bronchitis  and  oedema  of  lungs  is  so  common  an 
iccompaniment  that  it  is  extremely  common  to  find  rhonchus  or  sibilus 
uid  fine  crepitations  at  the  bases. 

The  Heart  Sounds. — These  are  usually  muffled  and  indistinct.  In  cases 
)f  long  duration,  and  especially  in  young  subjects,  the  first  sound  at  the 
'-nsiform  cartilage  or  in  the  epigastrium  is  unduly  prolonged  and  accentuated, 
md  is  an  evidence  of  hypertrophy  of  the  right  ventricle.  In  late  stages  of 
imphysema  this  accentuation  is  not  marked,  and  the  second  pulmonary 
ound  may  be  accentuated  owing  to  dilatation  of  the  right  heart.  A  systolic 
.nd,  probably,  exocardiac  murmur  is  sometimes  heard  in  the  situation  of 
he  ensiform  cartilage  in  cases  where  the  right  ventricle  is  increased  in 

i  ize,  and  this  murmur  is  very  localised  in  its  area.  In  advanced  cases  of 
mphysema,  where  the  right  side  of  the  heart  is  dilated,  the  symptoms  and 
'hysical  signs  of  tricuspid  incompetence  may  occur — epigastric  pulsation,  a 
ystolic  murmur  at  the  end  of  the  sternum,  a  venous  pulse  in  the  jugulars, 
nd  some  cyanosis,  with  other  symptoms  of  systemic  engorgement. 

Atrophic  Emphysema — Physical  Signs. — The  subjects  of  this  form  of  the 
isease  are  usually  in  advanced  life,  and  the  lungs  only  share  in  the  general 
casting  and  atrophy.  Physical  signs  are  not  so  marked  as  in  the  hyper- 
:ophic  form.     There  is  more  likely  to  be  rigidity  of  costal  cartilages  in 
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addition  to  the  emphysema,  so  that  movement  of  the  chest  is  poor.  The 
chest  may  or  may  not  be  barrel-shaped,  but  is  not  usually  much  enlarged. 
The  normal  dulness  of  heart  and  liver  is  often  diminished,  but  not  invariably. 
The  percussion  note  is  hyper-resonant.  There  is  often  considerable  bron- 

chitis present  with  crepitation  at  bases,  or  rhonchus  and  sibilus  over  the 
greater  part  of  the  lungs. 

Symptoms. — Emphysema  is  so  frequently  associated  with,  and  the  result 
of  a  chronic,  bronchial,  or  pulmonary  disease,  that  it  is  difficult  to  separate 
the  symptoms  from  those  of  an  inducing  and  primary  complaint.  For 
practical  purposes  the  symptoms  may  be  described  as  directly  due  to  the 
mechanical  conditions  present.  Owing  to  the  distension  of  lungs,  a  large 
destruction  of  the  pulmonary  capillaries  takes  place,  with  a  diminution  of 
the  capillary  area.  This  necessarily  produces  a  deficient  aeration  of  blood 
and  an  obstruction  to  the  pulmonary  circulation.  Dyspnoea  is,  therefore, 
the  prominent  symptom ;  and  as  the  disease  advances  and  a  greater  strain 
is  thrown  upon  the  right  side  of  the  heart,  cyanosis  will  result,  especially 
when  there  is  not  sufficient  compensatory  hypertrophy  of  the  heart  and 
the  right  ventricle  dilates.  The  diminished  pulmonary  circulation  in- 

duces a  tendency  to  hypostatic  congestion  and  to  bronchial  catarrh  and 
bronchitis. 

In  advanced  cases,  when  compensation  is  deficient  and  the  right  side  of 
the  heart  dilated,  systemic  engorgement  follows,  with  the  development  of 
oedema  of  extremities,  chronic  engorgement  of  stomach,  liver,  and  kidneys, 
ascites,  and  the  usual  accompaniments  of  cardiac  failure. 

These  extreme  symptoms  are  far  more  rarely  seen  in  the  atrophic  forms 
of  emphysema.  In  these  cases  intercurrent  attacks  of  bronchitis  are 
frequent. 

In  all  stages  dyspnoea  is  a  prominent  symptom,  and  in  cases  associated 
with  bronchitis  asthmatic  attacks  are  not  uncommon. 

Diagnosis. — Provided  the  examination  of  the  patient  is  made  with  care 
and  intelligence,  there  is  no  difficulty  in  most  cases.  The  chief  doubt  occurs 
in  the  decision  between  primary  and  secondary  cases  of  emphysema.  It  is 
occasionally  a  matter  of  great  difficulty  to  decide  whether  the  disease  is  one 
of  emphysema  following  a  winter  cough  and  chronic  bronchitis,  or  whether 
the  case  is  one  of  tuberculosis  associated  with  emphysema. 

Two  classes  of  cases  occur  in  which  the  diagnosis  is  a  matter  of  some 
difficulty.  If  chronic  tubercular  disease  of  long  standing  is  present,  the  lunge 
may  become  extremely  emphysematous,  and  the  true  disease  entirely  masked 
Vocal  vibrations  may  be  diminished,  vocal  resonance  not  increased ;  the 
respiratory  murmur  perhaps  harsh  and  expiration  prolonged,  but  yet  nc 
evidence  is  obtained  of  any  consolidation  of  lung. 

In  the  second  class  of  case  one  lung  is  the  site  of  chronic  tuberculai 
disease,  and  it  is  a  question  whether  the  opposing  lung  which  is  enlarged  if 
emphysematous  or  is  enlarged  from  a  pseudo-hypertrophy. 

In  cases  of  extreme  contraction  of  one  lung  it  is  common  for  the  oppositi 
lung  to  expand  by  virtue  of  its  elasticity  and  fill  up  the  intervening  space 
This  pseudo-hypertrophy  can  be  distinguished  from  a  compensatory  emphy 
sema  by  the  following  signs.  In  the  former  case  the  respiration  is  exag 
gerated,  expiration  is  prolonged,  and  the  breathing  assumes  the  pueril 
type.  When  emphysema  is  present  the  air  entry  is  diminished,  an< 
respiration  is  weak.  At  the  same  time  dyspnoea  is  far  more  pronounce' 
when  the  opposing  lung,  which  is  free  from  tubercular  disease,  is  emphy 
sematous. 

Treatment. — When  we  eliminate  the  treatment  of  associated  bronchiti 
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and  of  the  symptoms  due  to  deficient  cardiac  compensation,  very  little 
special  treatment  is  left  for  what  is,  after  all,  a  permanent  condition. 

Kespiratory  and  cardiac  stimulants  are  beneficial,  and  tonic  treatment 
directed  towards  the  improvement  of  general  health  is  indicated.  For 
emphysema  alone,  dissociated  from  predisposing  symptoms,  it  may  be  said 
that  the  life  should  be  one  calculated  to  avoid  all  tendency  to  bronchial 
catarrh — a  dry  air,  a  warm  climate,  the  avoidance  of  night  air  and  damp,  are 
advisable.  Cod-liver  oil  and  malt  extracts  are  usually  beneficial,  especially 
where  there  is  want  of  nutrition  and  in  the  senile  atrophic  cases. 

When  there  is  excessive  expectoration  astringent  preparations  and  tere- 
bene,  balsam  of  Peru,  compound  tincture  of  benzoin,  and  other  balsamic 
and  resinous  drugs  are  of  service.  Dyspnoea  is  best  treated  by  pulmonary 
stimulants,  such  as  ether,  ammonia,  and  strychnia.  In  cardiac  failure  and 
engorgement  of  the  right  side  of  the  heart,  diuretics,  digitalis,  and  in 
extreme  cases  even  venesection  may  be  necessary. 

Iodide  of  potassium  is  of  great  value  in  cases  of  spasmodic  dyspnoea,  but 
should  be  given  with  stimulating  preparations. 

Counter-irritation  to  the  surface  of  the  chest  and  back  is  useful  when 
there  is  an  associated  chronic  bronchial  catarrh. 

No  account  of  the  treatment  of  emphysema  would  be  complete  without 
a  reference  to  the  extreme  value  in  some  cases  of  aerotherapeutics.  For 
many  years  compressed  air  baths  have  been  in  use  at  Brompton  Hospital. 
The  patient  is  placed  for  one  hour  or  more  in  a  chamber  hermetically  sealed, 
into  which  air  is  forced  until  the  pressure  is  raised  by  1  to  10  atmospheres. 
In  the  majority  of  cases  immediate  benefit  is  obtained — dyspnoea  is  lessened, 
and  even  the  capacity  of  the  lungs,  and  the  patient  is  able  to  undergo 
increased  exertion.  The  baths  should  be  given  (if  the  first  or  second  prove 
beneficial)  two  or  three  times  a  week,  and  after  some  weeks  the  effect  will 
often  be  found  to  be  permanent.  A  good  account  of  this  treatment  will  be 

found  in  the  article  on  "  Aerotherapeutics,"  in  vol.  i.  of  Clifford  Allbutt's 
System  of  Medicine.  Our  space  is  too  limited  to  enter  into  the  probable 
reasons  for  the  beneficial  effects  obtained.  Earefied  air  has  been  found  to 

be  of  use  in  some  cases,  but  the  mechanical  methods  employed  appear  to 
be  of  far  less  general  value  than  those  of  the  compressed  air  baths. 

LITERATURE. — Emphysema:  Clifford  Allbutt's  System  of  Medicine,  vol.  v.  p.  263. — 
Wilson  Fox.  Diseases  of  the  Lungs  and  Pleura,  pp.  147-184. — Fowler  and  Godlee. 
Diseases  of  the  Lungs,  pp.  158-182.     Emphysema:  Reynolds'  System  of  Medicine,  vol.  iii. 
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Anaemia  of  the  Lungs 

Pulmonary  anaemia  may  be  due  to  one  of  three  great  groups  of  causes — 
(1)  blocking  of  or  interference  with  the  pulmonary  arteries;   (2)  an  im- 

poverished condition   of  the  blood;   and  (3)  changes  in  the  air-passages 
a  which  interfere,  not  with   the   larger   pulmonary  arteries,  but  with    the 
capillaries. 
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(1)  The  first  of  these  groups  includes  stenosis  of  the  pulmonary  orifice, 
which  is  generally  of  congenital  origin,  and  which  either  may  be  incom- 

patible with  life,  or  may  lead  to  serious  interference  with  the  aeration  of 
the  blood  and  the  development  and  robust  health  of  the  sufferer.  Embolism 
and  thrombosis,  and  pressure  upon  the  pulmonary  arteries  from  without,  also 
cause  more  or  less  extensive  pulmonary  aneemia.  Eeference  is  made  to  the 
latter  conditions  separately,  and  it  is  only  necessary  to  add  here  that  they 
may  cause  sudden  death,  or  at  any  rate  loss,  often  permanently,  of  an  area 
of  lung  with  much  resulting  dyspnoea  and  distress. 

(2)  Any  anaemic  condition  of  the  blood  must  imply  also  corresponding 
anaemia  of  the  lungs. 

(3)  In  emphysema  the  alveolar  capillaries  are  compressed  and  often 
obliterated,  and  in  pulmonary  cirrhosis  there  is  inevitably  much  interference 
with  the  circulation  in  the  affected  area. 

An  emphysematous  lung  is  typically  anaemic,  and  the  dyspnoea  asso- 
ciated with  a  marked  degree  of  emphysema  is  as  much  due  to  the  pulmonary 

anaemia  as  to  the  backward  pressure  on  the  right  heart  resulting  from  the 
condition.  The  gray  stage  of  pneumonic  hepatisation  owes  its  peculiar 
colour  to  the  pressure  of  the  alveolar  contents  on  the  alveolar  capillaries. 
And,  lastly,  in  tubercular  disease,  in  collapse  of  the  lung,  and  in  nearly 
every  lung  disease  in  which  there  is  not  universal  hyperaemia,  there  are  often 
more  or  less  limited  anaemic  areas. 

The  great  clinical  feature  is  dyspnoea ;  but  the  pulmonary  anaemia  is 
so  often  merely  a  part  of  the  disease  from  which  the  patient  is  suffering 
that  the  diagnosis,  prognosis,  and  treatment  require  to  be  considered  under 
the  various  conditions  indicated  above. 

Active  Hyperemia  or  Acute  Congestion  of  the  Lungs 

Pulmonary  hyperaemia  may  be  active  or  passive.  Active  hyperaemia 
or  acute  congestion  of  the  lungs  accompanies,  and  is,  in  fact,  a  necessary 
adjunct  of  all  pulmonary  inflammations.  The  first  stage  of  pneumonia  is 
acute  congestion  of  the  area  of  lung  about  to  become  hepatised  ;  and  in  tuber- 

culosis, abscess,  pleurisy,  and  bronchitis  a  more  or  less  extensive  hyperaemia 
necessarily  accompanies  and  forms  part  of  the  inflammatory  process.  We 
must  consider,  however,  whether  a  primary  acute  congestion  can  occur  apart 
altogether  from  such  causal  agents  as  the  tubercle  bacillus  or  the  pneumo- 
coccus.  Obviously,  and  an  acute  congestion  could  be  induced  in  two  distinct 
ways,  either  from  excessive  action  of  the  right  ventricle,  or  from  an  irritant 
diffused  by  the  bronchial  tubes  throughout  the  lung  tissue.  Woillez  has 
described  a  form  of  pulmonary  congestion,  which  is  called  in  France  after  his 
name — and  many  continental  authorities  agree  with  him — but  which  in 
this  country  we  should  include  under  the  heading  of  pneumonia.  When- 

ever the  heart  acts  excitedly,  as  in  many  fevers  or  after  severe  and  pro- 
tracted exertion,  hyperaemia  of  the  lungs  may  occur.  Scarlet  fever,  small-pox, 

and  typhus  are  among  the  fevers  most  commonly  accompanied  by  pulmonary 
congestion,  and  it  has  also  been  observed  in  certain  cases  of  articular  rheu- 
matism.  In  many  of  these  fever  cases  the  pulmonary  congestion  may  be 
at  first  acute,  but  it  is  very  often  complicated  by  a  terminal  stage  of  cardiac 
failure  and  paralytic  dilatation  of  pulmonary  vessels — in  other  words,  hypo- 

static congestion. 
Turning  to  the  acute  congestion  resulting  from  over-strain,  Osier  quotes 

the  case  of  Eenforth,  the  famous  oarsman,  who  is  said  to  have  died  of  thif 
condition  due  to  excessive  effort  when  rowing  at  Halifax ;  and  there  are ; 
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similar  cases  recounted  by  Ollivier  and  others.  Here,  again,  it  is  difficult 
to  differentiate  between  the  active  congestion  from  over-action  of  the  right 
ventricle  and  the  passive  congestion,  which  probably  accompanies  cardiac 
failure  and  precedes  death. 

There  can  be  no  doubt  that  the  inhalation  of  excessively  hot  air  or  some 
irritating  vapour  may  induce  acute  congestion  of  the  lungs,  but  the  condition 
is  in  reality  a  bronchiolitis  and  often  eventually  broncho-pneumonia,  and 
hardly  deserving  of  the  name  of  a  primary  active  pulmonary  congestion. 

Leuf  describes  the  results  of  thirty  post-mortem  examinations  on  alco- 
holic and  decrepit  persons,  who  had  died  suddenly  of  cold  and  exposure 

with  intense  dyspnoea,  and  he  states  that  their  lungs  were  intensely  con- 
gested, almost  purple  in  colour,  and  generally  also  cedematous,  with  great 

dilatation  and  engorgement  of  the  right  side  of  the  heart ;  but  in  these 
cases,  or  many  of  them,  cardiac  failure  and  passive,  rather  than  active,  con- 

gestion would  account  for  the  pathological  condition. 
The  clinical  features  of  the  so-called  primary  acute  congestion  are  rigor, 

dyspncea,  cough,  often  blood-stained  sputum,  and  a  temperature  of  at  least 

101c.  The  physical  signs  are  diminished  resonance,  sometimes  with  an  indis- 
tinct tympanitic  note,  feeble  bronchial  breathing,  and  many  fine  moist  sounds. 

The  prognosis  and  diagnosis  require  little  comment,  and  the  treatment 
of  a  so-called  primary  case  would  consist  in  bleeding,  possibly  even  from 
the  right  auricle  in  an  urgent  case,  according  to  Sticker ;  purgatives  and 
diuretics ;  and  ice  applied  to  heart  or  chest. 

Passive  Hyperemia  or  Passive  Congestion  of  the  Lungs 

May  be  either  (1)  the  result  of  obstruction,  such  as  occurs  in  a  case  of 
mitral  stenosis,  where  the  long-standing  backward  pressure  causes  brown 
induration  of  the  lung ;  or  (2)  hypostatic  congestion,  where,  in  devitalised 
subjects,  probably  due  to  gradual  cardiac  failure  and  paralytic  distension  of 
the  pulmonary  capillaries,  the  dependent  parts  of  the  lungs  become  engorged. 

(1)  In  chronic  venous  congestion  of  long-standing  the  lungs  present  a 
very  typical  appearance.     They  are  of  a  russet  brown  colour,  often  dry, 
although  sometimes  they  are  cedematous.     The  pulmonary  capillaries  are 
iilated,  tortuous,  and  project  into  the  alveoli  like  loops.     The  pulmonary 
arteries  and  veins  are  also  distended,  but  not  so  markedly.    Inside  the  alveoli 
bhere  are  many  desquamated  alveolar  cells  containing  much  brownish  coloured 
blood  pigment.     The  capillaries  of  the  bronchi  and  even  of  the  pleura  also 
suffer,  and  the  bronchial  tubes  show  long-standing  chronic  catarrh.    There  is 
ilso  considerable  increase  of  connective  tissue  throughout  the  lung,  giving  the 
ung  more  resistance  on  pressure,  while  the  blood  pigment  in  the  alveolar 
■vails  and  in  the  desquamated  epithelial  cells  accounts  for  the  typical  colour 
)f  the  organ. 

But  it  must  be  remembered  that  this  mechanical  congestion  may  be  of 
icute  development,  and  no  brown  induration,  indicating  long  -  standing 
>ackward  pressure,  may  have  had  time  to  result. 

Many  cardiac  and  pulmonary  diseases  are  responsible  for  backward 
>ressure  in  the  lungs,  whether  of  rapid  or  of  slow  development,  such  as 
uitral.  stenosis  and  insufficiency,  aortic  incompetence  or  even  stenosis  if 
ccompanied  by  mitral  incompetence,  and  any  condition  causing  cardiac 
ailure  among  cardiac  lesions ;  while  among  pulmonary  affections  there  are 
png-standing  bronchitis,  emphysema,  and  cirrhosis  of  lung. 
1  The  clinical  features  vary  with  the  degree  and  the  presence  or  absence 
1  f  oedema.  In  a  chronic  case,  such  as  mitral  stenosis,  so  long  as  the  heart 

vol.  vii  11 
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is  competent  to  discharge  its  functions,  there  may  be  no  obvious  symptoms 
or  signs  of  the  pulmonary  condition ;  but  if  compensation  is  lost,  dyspnoea, 
orthopnoea,  cough,  with  more  or  less  expectoration,  soon  appear,  the  sputum 
often  containing  alveolar  cells  packed  with  brown  pigment.  The  physical 
signs  vary  greatly  with  the  amount  of  oedema  present.  If  oedema  is  slight  or 
absent,  bronchitis  may  give  the  typical  breath-sounds  of  that  condition.  The 
percussion  note  may  be  somewhat  dull,  especially  over  the  bases  of  the  lungs. 

The  diagnosis  presents  little  difficulty  ;  the  clinical  picture  of  a  cardiac 
case  suffering  from  backward  pressure,  with  epigastric  pulsation,  engorged 
jugular  veins,  etc.,  is  very  typical. 

The  prognosis  depends  on  the  degree  of  the  condition  and  the  etiological 
factor  responsible  for  it. 

The  treatment  is  to  relieve  the  congestion,  and,  if  possible,  to  remove 
the  cause.  Bleeding,  wet  cupping,  hydragogue  cathartics,  diuretics,  and, 
where  permissible,  diaphoretics,  may  all  be  used  with,  advantage. 

(2)  Hypostatic  Congestion. — This  is  not  entirely  due  to  gravity,  because 
it  does  not  occur  in  a  healthy  individual  when  confined  to  bed.  It  is, 
however,  passive  congestion  of  the  more  dependent  parts  of  the  lungs,  and 
its  production  necessitates  a  devitalised  subject.  It  is  a  paralytic  dilatation 
of  vessels  due  to  debility  and  enfeebled  action  of  heart.  The  lung  is  of  a 
dark  purple  colour  engorged  with  blood ;  and,  generally  in  a  marked  case, 
there  is  sufficient  oedematous  fluid  in  the  alveoli  to  make  the  lung  sink  in 
water.     The  most  dependent  parts  are  most  likely  to  be  quite  airless. 

Hypostatic  congestion  is  common  at  death,  not,  perhaps,  to  a  very  marked 
degree,  but  in  all  diseases  where  vitality  is  greatly  reduced  it  is  present,  as,  for 
instance,  in  protracted  cases  of  fever  (typhoid,  typhus,  or  small-pox),  many 
debilitating  nervous  diseases  (apoplexy,  myelitis),  and  many  other  diseases. 

The  clinical  features  are  often  difficult  to  determine  from  the  impossi- 
bility of  subjecting  the  patient  to  a  thorough  examination.  They  consist 

in  diminished  resonance  over  the  affected  parts,  feeble  bronchial  or  even 
tubular  breathing,  slightly  increased  vocal  resonance,  and  fine  moist  sounds. 
Sometimes  septic  pneumonia  develops  from  inspiration  of  food  or  of  muco- 
pus  from  larger  bronchi,  and  some  pyrexia  may  develop. 

The  prognosis  is  very  bad,  and  the  treatment  consists  in  stimulating 
remedies,  special  attention  being   devoted  to  the  flagging   heart  and  tc  j 

frequently  changing  the  patient's  position  in  bed.    This  last  detail  of  nursing 
is  of  the  utmost  moment,  and  should  never  be  neglected  by  the  medica. 
attendant. 

(Edema  of  the  Lungs 

There  is  almost  no  pulmonary  affection  which  is  so  common,  at  least  ii , 
a  moderate  degree,  so  important  to  the  patient  and  yet  so  difficult  to  explain 

Pulmonary  oedema  may  be  acute  or  chronic,  or  stated  in  another  way,  i 
may  be  of  active  or  passive  development. 

A  few  remarks  on  the  accepted  pathology  of  oedema  explains  to  som 
extent  both  the  etiology  and  also  the  clinical  features,  and  therefore  shouL 
precede  further  description. 

Pathology. — In  all  acute  inflammations  of  the  lungs  there  must  inevitabl 
be,  and  there  is  some  exudation  of  a  serous  fluid.  This  varies  much  i  | 

amount :  in  an  ordinary  diplococcus  pneumonia  (Frankel's  pneumococcus)  i 
is  generally  slight,  while  in  streptococcus  pneumonia  it  is  often  much  moi 
extensive ;  but  there  are  many  conditions  in  which  a  very  acute  cedem 
occurs  where,  either  the  irritant  is  applied  to  the  air -passages  (ethe 
chloroform,  chlorine  gas,  and  so  forth),  or  where  a  toxin  is  at  work,  such  i 
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muscarin,  and  probably  the  oedema  mainly  toxic  which  may  occur  in 

cirrhotic  Bright's  disease.  (Edema  is  not  so  commonly  the  result  of  back- 
ward pressure  in  the  lungs  as  at  first  sight  we  should  imagine.  It  is 

frequently  the  case  that  chronic  venous  congestion  of  the  lungs  exists  with- 
out much  or  any  oedema,  and  the  description  of  brown  induration  of  the 

lung  does  not  include  oedema  as  one  of  the  necessary  coexistent  conditions. 
Sahli  found  on  post-mortem  evidence  that  oedema  was  much  more 

infrequent  than  he  expected  where  conditions  producing  backward  pressure 
in  the  lung  were  at  work  ;  and  that,  where  it  was  present  in  heart  cases  with 
passive  congestion  of  the  lungs,  it  was  much  less  extensive  than  he  expected 
would  have  been  the  case.  Instead  of  being  greatest  in  mitral  stenosis,  it 
was  best  marked  where  aortic  and  mitral  incompetence  were  combined.  It 
probably  requires  one  of  two  additional  agencies  to  bring  it  about,  either 
damage  to  vessel  walls  rendering  transudation  easy,  or  else  interference 
with  the  lymphatics  which  drain  away  lymph  from  the  lung.  In  a  healthy 
lung  a  very  large  amount  of  fluid  can  be  absorbed  in  a  short  time.  Peiper, 
in  experimenting  on  rabbits,  found  that  20  to  25  cubic  millimetres  of  water 
could  be  absorbed  in  a  few  minutes,  and  a  medium-sized  dog  absorbed  250 
cubic  centimetres  in  an  hour.  Blood  and  egg  albumen  were  absorbed  with 
almost  equal  ease,  and  cutting  the  vagus  and  sympathetica  did  not  interfere, 
apparently,  with  the  absorptive  power  of  the  lungs.  Lastly,  Wasbutzky  and 
Peiper  found  that  strychnine  was  absorbed  almost  six  times  as  rapidly  from 
the  lung  as  by  subcutaneous  injection. 

But  long-standing  passive  congestion  in  pulmonary  capillaries  may  in 
time  bring  about  the  changes  in  the  vessel  walls  which  cause  transudation  of 
lymph.  Dilatation  of  the  heart  and  especially  of  the  left  ventricle  cause 
well-marked  oedema.     (Edema  may  therefore  be  the  result  of — 

(1)  Backward  pressure,  if  capillaries  undergo  the  requisite  change  which 
renders  transudation  easy. 

(2)  Toxins,  which  probably  all  act  on  the  vessel  walls. 
(3)  Interference  with  absorption  by  lymphatics. 
Experimental  evidence  is  still  necessary  to  solve  the  problem  whether 

much  transudation  occurs  at  all  normally. 
Huchard  has  pointed  out  that  oedema  of  the  lungs  is  not  common  in 

subacute  parenchymatous  nephritis,  but  extremely  common  in  cirrhotic 

Bright's  disease,  and  therefore  he  contends  that  toxins  alone  are  not 
sufficient,  but  that  peri-aortitis  may  set  up  irritation  of  the  cardiac  plexus. 
He  considers  the  requisite  peri-aortitis  to  be  a  part  of  the  arterio-sclerosis 
so  commonly  associated  with  cirrhotic  disease  of  the  kidneys. 

Etiology. — Irritants  applied  to  the  air -passages,  such  as  chlorine  gas, 
ether,  chloroform,  and  so  forth ;  and  chloral,  morphia,  muscarin,  iodine  or 
iodides,  and  pilocarpine  taken  internally,  may  all  cause  oedema.  Poppert, 
Morten,  Saundby,  and  others  have  recounted  cases  of  fatal  oedema  following 
on  the  inhalation  of  ether,  and  often  after  considerable  periods  of  time 
(1  to  30  hours)  after  the  anaesthetic  was  administered. 

In  kidney  affections,  especially  cirrhotic  disease,  it  is  not  uncommon, 
although,  as  Huchard  has  pointed  out,  the  toxins  should  be  even  greater  in 
subacute  parenchymatous  disease,  in  which  it  is  of  much  less  frequent 
occurrence. 

In  some  fevers,  such  as  influenza,  scarlet  fever,  measles,  small-pox,  and 
erysipelas,  it  occasionally  occurs,  and  also,  but  very  exceptionally,  where  there 
is  acute  inflammation  of  the  skin,  such  as  erythema,  eczema,  and  urticaria. 
Where  the  air-passages  are  blocked,  as  in  diphtheria,  or  where  a  foreign  body 
has  become  impacted,  oedema  may  develop  along  with  a  septic  pneumonia. 
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It  is  common  in  heart  disease,  and,  as  already  mentioned,  especially  in 
combined  aortic  and  mitral  incompetence,  and  it  may  occur  acutely  or  come 
on  slowly.  The  chronic  cases  most  often  accompany  any  heart  or  other 
lesion  causing  much  backward  pressure,  such  as  bronchitis,  etc. 

It  may  also  occur  with  any  lung  inflammation,  varying  much  in  degree 
in  the  different  cases. 

A  degree  of  pulmonary  oedema  is  a  frequent  sign  of  the  approach  of 
death  in  asthenic  subjects,  but  the  well-known  death  rattle  is  often  limited 
to  the  trachea  and  bronchi,  and  need  not  signify  a  widespread  oedema  of 
the  lungs.  It  is  certainly  most  likely  to  appear  where  failure  of  the  left 
heart  is  the  direct  cause  of  death ;  and  in  diseases  of  the  nervous  system, 
and  especially  in  the  subjects  of  alcoholism,  passive  or  chronic  oedema  is 
of  common  occurrence. 

Lastly,  after  removing  by  paracentesis  a  large  pleural  effusion,  albu- 
minous expectoration  sometimes  occurs.  It  depends  almost  always  on 

excessive  amounts  removed,  and  it  may,  when  it  occurs,  terminate  fatally. 
Pathological  Anatomy. — In  acute  oedema  the  lung  is  heavy,  and  on 

pressure  an  enormous  amount  of  watery  fluid,  sometimes  blood-stained,  can 
be  squeezed  out  from  the  cut  surface.  The  fluid  may  be  frothy,  or  there 
may  be  little  air  left  except  in  the  bronchi,  and  the  lung,  before  the  fluid 
is  removed,  generally  sinks  in  water.  The  amount  of  blood  in  the  vessels 
varies,  and  the  lung  is  sometimes  extremely  pale.  It  is  elastic  on  pressure, 
and  the  mark  of  the  compressing  finger  is  speedily  effaced.  The  lung 
tears  readily.  The  exudation  is  not  limited  to  air  vesicles,  but  is  also 
interstitial  in  position.  In  chronic  oedema  the  elasticity  is  much  reduced, 
and  the  pit  left  by  the  finger  remains.  The  bases  of  the  lung  and  the 
lower  lobes  are  most  frequently  affected. 

Clinical  Features. — In  an  acute  and  extensive  oedema,  dyspnoea  rapidly 
develops,  the  face  becomes  pale  and  cyanosed,  and  the  veins  in  the  neck 
are  distended,  while  cold  sweat  appears  on  the  face  and  body.  Breathing 
soon  becomes  increasingly  rapid  and  painful. 

On  inspection  the  chest  wall  appears  unduly  distended,  and  the  extra- 
ordinary muscles  of  inspiration  are  brought  into  play. 

The  percussion  note  is  increasingly  dull  over  the  affected  area  of  lung, 
especially  over  the  lower  part  of  the  chest,  while  above,  a  distinct  tympanitic 
note  is  generally  obtained,  indicating  relaxation  of  pulmonary  septa.  The 
breath  sounds  are  masked  by  fine,  and  later,  by  coarse  rales,  and  are  not 
infrequently  feebly  bronchial  in  type,  while  the  vocal  resonance  is  often 
somewhat  diminished.  The  sputum  which  the  patient  constantly  coughs 
up  is  copious,  watery,  or  somewhat  frothy,  and  not  infrequently  blood- 

stained, and  contains  a  varying  number  of  red  blood  corpuscles,  a  few 
leucocytes,  and  a  large  amount  of  mucin.  If  the  oedema  increases,  the 
lower  interspaces  become  indrawn,  the  diaphragm  paralysed,  and  the  patient 
passes  into  a  state  of  stupor  or  delirium ;  and  the  heart,  which  has  up  to  this 
time  been  acting  fairly  strongly,  becomes  weak,  irregular,  and  rapid,  and 
death  ensues  sometimes  in  comparatively  few  hours. 

The  clinical  picture  of  chronic  oedema  is  a  more  protracted  one,  but  the 
physical  signs  closely  correspond.  There  is  the  same  dyspnoea,  with  marked 
orthopnoea,  and  the  feeling  of  chest  constriction,  if  not  so  agonising,  is  merely 
dissimilar  as  regards  degree. 

One  peculiar  type  of  oedema  requires  brief  reference,  and  that  is  a  j 

periodic  form  of  acute  oedema.     It  occurs  in  chronic  Bright's  disease,  in 
arterio- sclerosis,  and  sometimes  in  aortic  disease,  and  Parisot  and  Spillman 
have  described  its  appearance  in  aneurysm  of  the  heart.     Where  one  of  the  i 
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predisposing  conditions  exists,  a  trivial  exciting  cause  accounts  for  the  onset 
of  the  ajdema,  such  as  excessive  physical  exertion,  a  heavy  meal,  a  strong  cigar, 
or  it  may  in  some  cases  occur  whenever  the  unfortunate  patient  assumes  the 
recumbent  posture.  The  symptoms  come  on  rapidly,  but  often  are  arrested, 
and  the  sufferer  recovers,  although  eventually  an  attack  may  prove  fatal. 

The  diagnosis  is  rarely  difficult,  the  dyspnoea  with  choking  sensations 
and  the  increasing  number  of  moist  sounds  heard  on  ausculting  the  lungs 
are  alone  sufficient.  More  skill  is  often  required  for  recognising  the 
cause  of  the  condition  than  for  deciding  upon  its  existence. 

The  treatment  of  the  acute  form  consists  in  an  attempt  at  removing  or 
neutralising  the  agent  at  work,  by  administering  purgatives,  diuretics  and 
diaphoretics,  and  by  counter-irritants,  and  attention  should  be  directed  at  once 
to  the  etiological  factor  if  discoverable.  Muscarin  can  be  antagonised  by 

atropin,  and  in  the  oedema  of  Bright's  disease  the  skin  and  bowels,  and 
sometimes  even  the  kidneys,  may  be  vigorously  stimulated  with  beneficial 
results.  It  is  very  doubtful  whether  vaso-motor  stimulants  are  of  any  real 
value  in  counteracting  the  supposed  vaso-motor  paralysis,  although  Traube 
recommends  acetate  of  lead  in  \  to  1  grain  doses  given  frequently. 

In  the  oedema  of  backward  pressure  relief  should  be  at  once  afforded  by 
the  direct  withdrawal  of  blood  from  a  vein,  bv  removing  the  venous  con- 
gestion  by  purgation,  diuresis,  and  sometimes  diaphoresis,  and,  lastly,  by 
trying  to  regulate  the  heart  by  the  administration  of  digitalis,  caffein,  or 
other  cardiac  tonic.  Where  hydrothorax  exists,  paracentesis  and  the 
removal  of  a  part  of  the  effusion  should  not  be  too  long  delayed. 

Counter-irritation  is  of  great  value  in  all  cases  where  the  skin  can  with 
safety  be  stimulated,  and  mustard  poultices  or  the  ordinary  mustard  leaf, 
iodine,  fly  blisters,  and  in  some  cases  a  hot  bath,  to  which  1  or  2  pounds  of 
mustard  have  been  added,  are  all  useful  methods  of  treatment. 

Saline  purgatives,  given  in  concentrated  form,  probably  answer  the 
purpose  of  hydragogue  catharsis  most  effectively ;  and  pilocarpine  in  the 

cedema  of  Bright's  disease  should  be  administered  hypodermically  (^  to  \ 
grain).  The  author  has  seen  in  more  than  one  case  of  uraemia,  pilocarpine 
bring  about  acute  oedema  of  the  lungs  which  it  is  so  often  given  to  relieve ; 
but  when  a  fatal  result  is  impending  it  is  certainly  worth  a  trial,  although 
it  might  be  delayed  until  other  remedies  had  failed  to  afford  relief. 

Surrounding  the  patient  with  hot  bottles,  placed  outside  a  single  blanket 
covering  the  patient,  and  then  a  number  of  blankets  put  over  the  whole,  is 
an  easy  method  of  ensuring  rapid  diaphoresis,  although,  where  obtainable,  a 
hot  air  bath  is  much  more  efficacious. 

Occasionally  emesis  is  of  great  value  for  clearing  the  larger  bronchi, 
and  a  hypodermic  injection  of  apomorphine  (TV  to  \  grain)  is  the  best  agent 
to  use.  In  exceptional  cases  tracheotomy  and  artificial  irritation  of  the 
upper  air-passages,  or  even  suction,  have  been  tried  with  success  where  the 
patient  was  in  imminent  danger.  It  is  difficult  to  offer  any  suggestion  as 
to  the  prophylaxis  of  ether  and  chloroform  cedemas — they  are  so  rare  and 
therefore  unexpected,  and  so  usually  fatal  when  they  do  occur ;  but  to 
obviate  the  oedema  following  paracentesis  of  the  thorax,  it  is,  as  a  rule,  only 
necessary  to  limit  the  amount  of  fluid  removed  at  one  time,  and  to  remove 
that  amount  as  slowly  as  possible. 

Thrombosis  of  the  Pulmonary  Arteries 

The  frequency  with  which  ante-mortem  clotting  occurs  in  the  right 
auricle  and  ventricle,  and  in  the  pulmonary  arteries,  is  recognised  more, 
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perhaps,  at  post-mortem  examinations  than  by  any  definite  clinical  evidences 
of  the  condition  before  death,  although  it,  unquestionably,  is  often  directly 
responsible  for  the  fatal  event.  It  is  specially  liable  to  occur  in  pneu- 

monia, but  its  development  in  that  disease  and  many  other  conditions 
must  be  considered  to  be  due  as  much  almost  to  the  flagging  heart  as  to 
the  special  tendency  of  blood-clotting  in  lobar  pneumonia. 

In  the  author's  experience  of  rather  over  sixty  cases  of  typical  lobar 
pneumonia,  the  larger  pulmonary  arteries  always  contained  some  blood- 
clots  partly  decolorised,  but  often  mainly  coloured,  and  only  in  about 
5  per  cent  of  these  cases  was  there  absolute  blockage  of  some  of  the 
pulmonary  arteries  with  firmly  adherent  decolorised  clot.  The  so-called 
hyperinotic  condition  of  the  blood  is  not  limited  to  lobar  pneumonia,  but 
is  common  to  not  a  few  inflammatory  conditions. 

The  blood  appears  to  tend  to  clot  first  in  the  appendix  of  the  right 
auricle,  and  where  that  chamber  is  filled  with  almost  entirely  white  clot, 
the  oldest  and  most  adherent  part  is  always  that  situated  in  the  appendix. 
Generally  the  white  clot  in  the  right  ventricle  is  not  so  large  in  amount, 
and  it  forms  first,  apparently,  in  the  spaces  between  the  columnse  carneae 
especially  near  the  apex,  to  which  it  may  become  firmly  adherent,  and  from 
which  it  may  extend  up  the  pulmonary  artery,  forming  a  cast  of  the  cusps 
at  its  orifice,  and  reaching  well  beyond  the  division  of  the  artery  into  its 
main  branches.  Sometimes  the  clot  commences  at  the  cusps  and  extends 
into  the  larger  pulmonary  arteries,  but  here  it  rarely  fills  the  whole  lumen 
of  the  vessels,  and  is  as  a  rule  readily  removable. 

Where  one  large  pulmonary  artery  is  specially  thrombosed  with  firmly  ad- 
herent clot,  there  is  generally  some  definite  explanatory  circumstance  which 

is  not,  however,  primary  arterial  disease,  but  rather  a  local  lung  condition, 
such  as  pneumonia,  tuberculosis,  or  gangrene  affecting  the  area  involved, 
which  had  indirectly  brought  about  changes  in  the  vessel  walls  permitting 
of  the  coagulation.  The  clot  may  in  such  a  case  completely  fill  the  vessel 
and  be  firmly  adherent. 

It  is  hardly  necessary  to  remind  the  reader  that  thrombosis  is  an 
inevitable  result  of  embolism,  both  the  distal  vessels  in  the  area  affected 
being  filled  with  clot,  and  also  thrombosis  generally  occludes  the  vessel  on 
the  proximal  side  up  to  the  nearest  patent  branch. 

Thrombosis  may  also  follow  pressure  on  a  pulmonary  artery,  such  as  a 
tumour  might  induce.  It  is  very  doubtful  whether  thrombosis  in  the 
pulmonary  arteries  is  ever  of  spontaneous  origin  as  urged  by  Pitt,  whose 
statements  find  some  favour  with  Fowler.  Cases  of  thrombosis  have  been 

described  occurring  in  the  general  venous  system,  and  simultaneously  in 
pulmonary  arteries,  but  they  are  open  to  question,  and  it  seems  unlikely 
that  any  so-called  spontaneous  pulmonary  thrombosis  occurs  other  than 
that  commencing  in  the  right  heart. 

Once  thrombosis  has  occurred,  organisation  of  the  clot  follows.  Gener- 
ally the  vessel  becomes  obliterated,  although  occasionally  tunnelling  of  the 

clot  by  the  formation  of  large  blood  spaces  may  enable  circulation  to  be 
re-established  to  a  certain  degree. 

Thrombosis,  apart  from  embolism,  rarely  causes  hemorrhagic  infarction. 
Generally  the  affected  area  of  lung  undergoes  collapse  with  considerable 
oedema,  and  often  consolidation  of  lung. 

The  clinical  features  must  vary  greatly.  If  thrombosis  begins  in  the 
heart  it  may  be  merely  an  ante-mortem  phenomenon,  or,  as  sometimes 
happens  in  lobar  pneumonia,  it  may  cause  sudden  death. 

Localised   thrombosis   in   a   pneumonic   or  tubercular   lung,  or  where 
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malignant  infiltration  is  responsible  for  the  condition,  may  add  no  special 
clinical  feature  other  than  increased  dyspnoea  and  cyanosis  especially  on 
any  exertion,  and  this  alone  may  suggest  to  the  physician  that  thrombosis  has 
taken  place.  The  clinical  features  closely  resemble  infarction  from  embolism, 
and  may  be  quite  indistinguishable  from  it,  and  obviously  little  can  be  said 
as  regards  prognosis  because  so  many  varied  degrees  of  thrombosis  occur. 

The  treatment  as  a  rule  is  entirely  preventive. 
Ammonia,  ether,  and  general  stimulants  naturally  suggest  themselves  to 

the  physician  as  likely  to  avert  thrombosis  where  it  is  to  be  dreaded. 
Once  it  has  occurred,  oxygen  inhalations  may  aid  the  unaffected  lung  to 

overtake  the  extra  call  made  upon  it,  and  opium  might  be  given  to  allay  pain 

and  calm  the  feelings  of  dread  and  anxiety  which  greatly  add  to  the  patient's 
sufferings. 

Pulmonary  Embolism 

This  is  a  very  common  condition  wherever  the  right  auricle  becomes 
greatly  enlarged  and  blood  tends  to  clot  in  its  appendix.  It  occurs,  there- 

fore, in  any  disease  which  induces  marked  enlargement  of  the  right  heart, 
and  especially  mitral  stenosis.  A  bit  of  clot  broken  off  enters  the  pulmonary 
artery  and  becomes  impacted,  generally  where  a  small  branch,  which  has 
permitted  of  its  passage,  divides  into  two  smaller  branches  which  are  too 
narrow.  The  embolus  may  or  may  not  contain  septic  organisms ;  it  generally, 
as  in  the  kind  of  case  just  referred  to,  does  not. 

The  following  are  the  common  sources  and  varieties  of  pulmonary 
emboli : — 

(1)  Emboli  from  the  heart,  and  especially  from  the  appendix  of  the 
right  auricle,  and  much  more  rarely  from  the  right  ventricle.  Very 
occasionally,  and  probably  where  the  right  ventricle  is  too  large  or  acting 
too  weakly  to  admit  of  being  properly  emptied  with  each  systole,  clots 
form  between  the  colunmge  carnese ;  also  where  endocarditis  exists  in  that 
chamber,  and  where  clots  form  over  an  area  of  cardiac  softening  (infarction), 
portions  of  clot  may  become  detached  and  form  emboli.  Lastly,  cardiac 
emboli  may  result  from  endocarditis  with  vegetations,  simple  or  ulcerative, 
affecting  either  the  tricuspid  or  pulmonary  cusps.  This  is  rare  on  the 
right  side  of  the  head,  at  least  as  a  primary  lesion,  although  more  common 
secondary  to  endocarditis  of  the  aortic  or  mitral  valves,  but  bits  of  clot  may  in 
such  cases  be  detached  from  the  vegetations,  especially  if  they  are  ulcerating, 
and  pulmonary  emboli  will  result. 

(2)  Where  thrombosis,  simple  or  septic,  occurs  in  any  of  the  veins  of  the 
body,  part  of  the  clot  may  be  dislodged  and  form  an  embolus.  Such  travelling 
emboli  may  take  origin  in  phlebitis,  of  such  frequent  occurrence  in  the 
veins  of  the  legs  in  typhoid  fever,  anaemia,  and  many  debilitating  diseases, 
or  merely  as  the  result  of  varicose  veins.  In  the  puerperium  in  women 
clots  may  be  dislodged  from  uterine  or  pelvic  veins;  and  in  middle 
ear  disease  the  lateral  sinus  may  be  plugged  with  clot  frequently  septic. 
These  are  among  the  commonest  examples  of  thrombosis  in  veins  which 
may  give  rise  to  emboli. 

(3)  A  bit  of  clot  may  be  displaced  from  the  proximal  part  of  the 
pulmonary  artery  and  block  a  distant  branch.  This  is  a  rare  result  of 
iatheroma  of  the  pulmonary  artery,  and  sometimes,  as  in  one  case  of  ulcer- 

ative endocarditis  seen  by  the  author,  when  a  communication  was  established 
by  ulceration  between  the  aorta  and  the  pulmonary  artery,  some  vegeta- 

tions projected  into  the  lumen  of  the  pulmonary  artery,  and  pulmonary 
embolism  resulted  from  a  portion  of  clot  being  broken  off  and  swept  into 
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the  pulmonary  circulation.  Earely,  also,  may  tumours  perforate  either  a 
branch  of  the  pulmonary  artery  or  one  of  the  systemic  veins,  and  allow  an 
embolus  either  of  broken-off  tumour  or  else  clot  to  reach  the  lung. 

(4)  Tat  emboli  blocking  the  capillaries  rather  than  larger  pulmonary 
arteries  may  result  from  fracture  of  a  bone,  or  an  extensive  subcutaneous 
wound,  and  more  rarely  in  diabetes  mellitus  where  a  lipsemic  condition  of 
the  blood  sometimes  exists. 

(5)  Air  emboli  may  result  from  venesection  of  the  jugular  vein  in  the 
neck,  or  the. entrance  of  air  by  some  means  into  the  general  venous  circula- 

tion. This  may  cause  sudden  death,  or  if  in  smaller  amount,  it  greatly 
interferes  with  the  right  ventricle  in  its  action,  causing  great  dilatation  of 
that  chamber  and  generally  eventual  death. 

(6)  Hydatid  cysts  from  rupture  of  a  parent  cyst  have  in  very  exceptional 
cases  formed  emboli. 

With  so  many  varied  sources  of  emboli  the  exact  mode  of  blocking  of  a 
branch  of  the  pulmonary  artery  will  depend  on  the  shape  of  the  clot. 

Slowly  formed  emboli  can  sometimes  be  recognised  by  their  stratified 
appearance ;  and  the  presence  of  septic  organisms  invariably  leads  to  suppu- 

rative changes.  There  is  always  a  considerable  amount  of  both  distal  and 
proximal  thrombosis,  the  latter  extending  to  the  nearest  patent  branch. 
The  block  may  be  permanent  or  the  vessel  may  be  reopened  after  organisa- 

tion by  tunnelling  of  the  clot. 
Generally  the  walls  of  the  vessel  become  thickened,  and  sometimes, 

although  rarely,  the  vessel  is  dilated  beyond  the  obstruction. 
The  result  of  a  pulmonary  embolism  varies  greatly.  Ordinary  aseptic 

emboli,  as  in  a  case  of  mitral  stenosis,  form  hsemorrhagic  infarctions.  The 
wedge-shaped  area  of  lung  denoting  the  domain  of  the  blocked  artery  has 
its  base  at  the  pleura  as  a  rule,  and  at  the  apex  careful  examination  will 
disclose  the  plugged  vessel  with  the  embolus  in  situ.  The  infarction  is 
usually  in  the  lower  part  of  the  lung,  and  very  often  near  the  anterior  or 
lower  margin,  apparently  because  emboli  tend  to  enter  the  branches  of  the 
pulmonary  artery,  going  to  the  lower  lobe.  The  area  of  the  infarction 
bulges  prominently  (after  the  lungs  have  been  removed),  and  the  pleura  is 
generally  covered  by  a  thin  layer  of  fibrinous  lymph.  The  lung  involved 
is  firm  and  consolidated,  and  is  suffused  with  blood  which  in  time  becomes 

absorbed,  and  gives  the  tissue  more  of  a  russet-brown  than  the  earlier 
blood-red  colour.  Microscopically  the  alveoli  are  found  to  be  at  first  filled 
with  red  blood  corpuscles,  desquamated  alveolar  epithelium,  and  some  fibrin ; 
but  later,  considerable  increase  of  interstitial  tissue  occurs.  The  bronchi  in 
the  neighbourhood  may  dilate.  The  infarctions  are  generally  superficial, 
but  they  may  be  deep-seated  in  the  lung  substance,  in  which  case  they  do 
not  have  the  typical  wedge-shape,  but  are  rounded  or  oval.  These  pulmonary 
infarctions  vary  greatly  in  size,  generally  measuring  one  to  two  inches  at  the 
base  of  the  wedge,  but  a  whole  lobe  may  be  involved,  or  on  the  other  hand 
they  may  be  of  extremely  small  size.  All  infarctions  are  not  hemorrhagic, 
but  it  is  desirable  before  referring  to  these  to  say  a  word  or  two  in  explana- 

tion of  the  haemorrhage  into  the  obstructed  area  of  lung. 
Pulmonary  arteries  are  end  arteries,  but  the  alveolar  capillaries  freely 

anastomose,  and  probably  from  all  sides  blood  pours  into  the  area  where 
the  vessel  walls  or  rather  capillary  walls  have  undergone  a  change,  con- 

sequent on  the  embolism,  permitting  of  free  diapedesis.  Probably  enough 
according  to  Litten,  the  vessels  of  the  pleura  may  help.  The  blood  may 
escape  by  the  bronchi  and  be  freely  expectorated,  thus  giving  the  patient 
suffering  from  backward  pressure  much  relief,  or  no  blood  may  be  spat  at ! 
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all,  although  several  large  hemorrhagic  infarctions  are  present.  Hamilton 
of  Aberdeen  holds  that  these  hemorrhagic  apoplexies  are  not  necessarily 
embolic  in  origin,  and  that  they  may  be  due  to  rupture  of  capillaries  from 
pressure,  the  wedge-like  shape  being  due  to  the  distribution  of  the  bronchial 
tubes.  While  there  is  no  reason  to  suppose  that  such  rupture  never  occurs, 
an  embolus,  or  at  least  a  thrombus,  is  almost  always  present,  and  can  be  found 

by  careful  examination  near  the  apex  of  the  wedge ;  and  also  Hamilton's 
theory  would  hardly  explain  the  possibility  of  such  apoplexies  occurring 
without  haemoptysis,  and  yet  that  clinical  feature  is  sometimes  wanting. 

An  embolism  plugging  a  large  branch  of  the  pulmonary  artery  may  not 
cause  a  hemorrhagic  infarct,  but  may  cause  oedema  and  distension  of  lung, 
if  almost  immediately  fatal ;  or  it  may  cause  collapse  with  some  surrounding 
hyperemia  and  distension  of  lung.  In  capillary  embolism  oedema  is  a 
common  result,  but  the  degree  varies  greatly.  Septic  emboli  cause  septic 
infarction,  and  the  wedge-shaped  area,  after  passing  through  a  more  or  less 
rapid  pneumonic  stage,  breaks  down  and  forms  an  abscess  which  may 
rupture  into  the  pleura  and  set  up  a  pyopneumothorax,  often  of  a  gan- 

grenous type,  or  else  the  contents  may  be  expectorated.  A  similar  result 
may  occur  if  in  the  area  of  infarction  caused  by  an  aseptic  embolus  septic 
organisms  chance  to  be  present.  The  author  has  seen  one  such  case  where 
there  was  no  reason  to  suppose  the  original  embolus  was  other  than  aseptic. 

Clinical  Features. — Where  a  large  branch  is  blocked  a  painful  death  is 
inevitable,  and  much  dyspnoea,  pain  over  the  chest,  marked  cyanosis,  and 
cold,  clammy  perspiration  with  a  feeble  rapidly  acting  heart,  precede 
asphyxia  with  convulsive  seizures  or  failure  of  the  heart.  In  a  less  im- 

mediately fatal  case  the  dyspnoea  continues,  but  the  heart  regains  somewhat 
of  its  old  strength  and  regularity,  and  the  patient  may  live  for  days  or 
weeks  with  less  pain  but  constant  distress,  and  very  often  with  marked 
Cheyne-Stokes  breathing ;  should  the  area  involved  increase  by  thrombosis 
or  a  fresh  embolism,  death  may  ensue.  Exophthalmos  has  sometimes  been 
observed  in  these  cases.  Generally  the  patient,  if  he  survive,  begins  to 
spit  blood  more  or  less  freely.  Capillary  embolism  following  on  fracture  of 
a  long  bone  is  so  apt  to  continue  increasing,  that  death  with  extreme  and 
ever-increasing  dyspnoea  is  most  probable. 

In  the  ordinary  hemorrhagic  infarction  or  pulmonary  asphyxia  of  a 
heart  case  no  such  desperate  symptoms  develop.  There  are  both  sudden 
cardiac  pain,  often  localised  to  the  region  affected,  and  dyspnoea,  but  the 
distress  soon  yields,  and  the  patient,  generally  in  a  few  hours  or  days,  spits 
blood.     Sometimes  friction  may  be  heard  over  the  area  involved. 

Frequently  tubular  breathing  with  fine  moist  rales  may  be  distinguished 
over  an  area  of  infarction,  and  should  collapse  occur,  localised  absence  or 
enfeeblement  of  breath  sounds  may  help  in  the  diagnosis  of  the  condition. 
A  dull  note  on  percussion  is  not  infrequent,  and  in  all  probability  evidence 
of  dilatation  of  the  right  heart  will  not  be  wanting,  while  sometimes,  it  is 
said,  a  pulmonary  systolic  murmur  is  heard.  Should  infarction  be  of  a 
septic  nature,  the  hectic  temperature  with  typical  sweating  and  sometimes 
diarrhoea  will  be  present,  while  the  brownish  or  chocolate-coloured  often 
gangrenous- smelling  sputum,  with  sometimes  development  of  pyopneumo- 

thorax, where  it  occurs,  should  render  the  diagnosis  clear.  There  ought  to 
be  little  difficulty  in  diagnosing  most  cases  of  pulmonary  embolism, — the 
causal  conditions,  the  typical  dyspnoea,  the  local  pain,  and,  when  present, 

i  the  physical  signs,  render  recognition  fairly  easy. 
The  prognosis  is  much  more  difficult  to  determine,  because  only  in  those 

-  cases  of  heart  disease  in  which  pulmonary  infarctions  are  common,  can  we 
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give  generally  a  favourable  opinion.  But  here  also  pulmonary  emboli 
probably  indicate  that  dilatation  of  the  right  heart  is  passing  beyond  the 
limit  of  compensatory  hypertrophy,  although  their  occurrence  may  not 
greatly  incommode  the  patient. 

In  any  case  of  embolism  the  prognosis  given  should  be  most  guarded, 
because  a  second  embolism  may  occur,  thrombosis  may  occlude  more  of  the 
pulmonary  circulation,  and  cardiac  failure  may  supervene.  Capillary 
embolism  not  merely  causes  extreme  dyspnoea,  but  is  apt  to  increase,  and  is 
therefore  generally  fatal. 

Treatment. — Whenever  phlebitis  exists,  absolute  rest  should  be  enjoined, 
and  much  might  be  said  about  prophylactic  measures  during  the  puerperium, 
and  in  all  conditions  where  blood -clotting  occurs  in  the  veins.  Where 
embolism  is  present,  rest,  oxygen  inhalations,  opium  for  the  pain  and 
distress  and  possibly  stimulants  when  necessary,  are  the  only  remedies 
likely  to  be  of  service. 

Syphilis  of  the  Lungs 

Our  knowledge  of  both  congenital  and  acquired  syphilis  is  in  a  most 
unsatisfactory  condition.  With  the  exception  of  the  typical  interstitial  and 
white  pneumonias  of  congenital  syphilis,  and  gummata,  common  to  both  the 
congenital  and  the  acquired  forms,  we  know  nothing  definitely,  and 
pulmonary  lesions  in  cases  of  acquired  syphilis  are  seldom  of  a  purely 
syphilitic  nature. 

1.  Congenital  Syphilis. —  There  are  two  fairly  distinct  pneumonic 
varieties — (a)  The  white  pneumonia  of  Virchow,  which  is  found  only  in  still- 

born children,  or  is  compatible,  at  most,  with  only  a  few  hours  or  days  of  life. 
It  is  a  diffuse  change  in  one  or  both  lungs,  and  is  sometimes  confined  to  a 
lobe  or  part  of  a  lobe  only.  On  section  the  affected  lung  is  white  or  yellowish, 
dry,  shiny,  may  be  almost  bloodless,  and  if  the  child  is  still-born,  is  airless. 
The  change  consists  in  great  thickening  of  alveolar  walls  and  enormous 
proliferation  of  epithelial  cells  in  the  alveoli,  most  of  which  are  dilated.  The 
epithelial  cells  are  markedly  fatty. 

(b)  The  interstitial  pneumonia  rarely  occurs  alone,  and  generally  is 
more  or  less  combined  with  the  white  form.  In  its  pure  form  it  consists 
of  a  small-cell  infiltration,  which  is  interalveolar  and  interlobular  in  position ; 
destruction  and  tortuosity  of  the  interalveolar  capillaries,  with  periarteritis 
and  endarteritis  obliterans  of  the  smaller  arteries ;  and  peribronchial  increase 
of  connective  tissue.  The  alveolar  cells  may  have  desquamated  to  some 
extent,  but  do  not  show  the  proliferation  characteristic  of  the  white  form. 
These  changes  may  involve  one  or  both  lungs,  or  be  confined  to  a  lobe  or 
portion  of  a  lobe,  and  if  limited  are  compatible  with  life,  although  tending 
to  cause  pulmonary  weakness,  and  a  liability  to  bronchitis,  broncho-pneumonia, 
and  so  forth ;  if  much  lung  is  involved,  life  is  bound  to  be  shortened. 
Gummata  also  occur,  especially  in  connection  with  the  interstitial  form. 

It  is  very  rare  to  find  these  forms  of  pulmonary  disease  in  cases  of  un- 
doubted congenital  syphilis,  and  it  is  much  more  common  to  see  infants, 

the  subject  of  congenital  syphilis,  showing  evidence  of  pulmonary  tuber- 
culosis. Certainly  congenital  syphilis  renders  the  child  liable  to  bronchitis, 

broncho-pneumonia,  and,  above  all,  to  tuberculosis. 
2.  Acquired  Syphilis. — Gummata  occur  in  the  tertiary  stage,  and  possibly 

bronchitis  may  be  associated  with  the  typical  secondary  pharyngitis ;  but 
beyond  the  cicatricial  scars  following  in  the  wake  of  the  gummata,  and 
causing  localised  interstitial  changes  wherever  gummata  have  appeared, 



LUNGS,  SYPHILIS  OF  171 

and  sometimes  stenosis  of  the  trachea  or  a  bronchus,  we  know  little  or 
nothing  of  the  effects  of  acquired  syphilis  on  the  lungs. 

Gummata  are  single  or  multiple,  and  may  be  of  all  sizes,  from  a  millet 

seed  to  a  hen's  egg,  although  the  larger  ones  are  rare.  They  may  occur 
anywhere,  but  preferably  along  the  line  of  the  larger  bronchi  and  interstitial 
septa,  and  perhaps  most  markedly  near  the  root,  and  in  the  lower  lobe. 
These  gummata  resemble  gummata  elsewhere,  passing  through  a  gelatinous 
to  a  fibrous  stage,  and  tending  rather  to  form  a  fibrous  nodule  than  to 
break  down  and  form  an  abscess.  The  gummata  may  infiltrate  surrounding 
lung  tissue,  and  when  cicatrisation  begins,  great  distortion  and  scarring 
inevitably  result.  It  has  been  suggested  by  Councilman  that  the  process 
is  originally  a  pneumonic  one  with  thickening  of  capillaries,  etc.,  and 
secondary  necrosis ;  but,  generally,  gummata  are  not  found  in  post-mortem 
cases  until  cicatrisation  is  far  advanced,  and  the  earlier  stages  through 
which  the  nodule  has  passed  are  indistinguishable. 

There  may  be  a  form  of  fibroid  phthisis  due  to  acquired  syphilis,  and  if 
so,  it  will  probably  commence  at  the  root  of  the  lung  and  work  its  way 
outwards  along  the  septa  with  the  formation  of  gummata  and  resulting 
cicatrisation.  It  is  very  doubtful  if  true  pulmonary  excavation  ever  occurs 
due  to  syphilis  alone,  and  as  yet  no  absolute  proof  exists  of  any  such 
condition. 

Narrowing  of  the  trachea  and  bronchi  may  follow  as  the  result  of 
gummata  and  cause  grave  stenosis,  sometimes  with  localised  bronchiectatic 
dilatations,  and  it  may  be  possible  to  diagnose  such  cases  of  stenosis  by  the 
stridor  and  feebler  breath  sounds  over  the  affected  lung,  with  sometimes 
evidence  of  bronchiectatic  cavity  formation  behind  the  stricture,  with  the 
expectoration  of  the  usual  very  characteristic  sputum. 

Dyspnoea  varies  in  degree  with  the  amount  of  interference  with 

respiration,  and  the  hectic  temperature  may  yield  some  help*  where  much 
bronchiectatic  dilatation  exists. 

The  diagnosis  is  obviously  extremely  difficult,  and  the  tubercle  bacillus 
should  be  carefully  excluded,  although  there  is  no  reason  why  pulmonary 
tuberculosis  and  syphilis  should  not  exist  together.  Certainly  a  syphilitic 
history  and  the  evidence  of  gummata  elsewhere  are  of  great  help  even 
although  the  lung  suffers  infinitely  less  frequently  than  any  other  organ  in 
that  disease. 

The  Prognosis. — Stenosis  once  developed  is  difficult  to  cure,  although  the 
development  of  fresh  gummata  may  be  arrested,  and  those  not  actually 
transformed  into  connective  tissue  may  be  made  to  disappear  by  vigorous 
antisyphilitic  treatment. 

In  one  case  in  the  writer's  own  experience  fairly  large  gummata  were 
found  in  both  lungs,  smaller  ones  with  many  cicatrices  in  the  liver,  and  the 
patient  succumbed  after  extensive  cerebral  thrombosis  without  having 
suffered  much,  if  any,  inconvenience  from  his  pulmonary  lesions. 

Treatment.  —  Prompt  treatment  with  potassium  iodide  varied  with 

mercury  is  indicated,  and  the  greatest  care  should  be  taken  of  the  patient's 
general  health  by  administering  tonics,  such  as  iron,  arsenic,  and  cod-liver  oil. 

Baths  suited  for  syphilitics,  mainly  for  the  mercurial  inunction  treat- 
ment practised  at  these  resorts,  are  worthy  of  trial,  and  Woodhall  Spa, 

-Aix-la-Chapelle,  and  many  others  deserve  to  be  mentioned. 
The  usual  medical  treatment  for  bronchiectasis  should  be  tried  in  cases 

•vhere  the  stenosis  has  led  to  dilatation  of  bronchial  tubes  behind  the 

stricture,  but  comparatively  rarely  can  the  stricture  be  dilated  or  otherwise 
"elieved  by  surgical  measures. 
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Abscess  of  Lungs 

Suppuration  is  or  may  be  a  stage  of  several  pulmonary  diseases,  fully 
described  elsewhere,  but  abscess-formation,  in  the  usual  acceptance  of  the 
term,  is  due  to  the  following  conditions : — 

(1)  It  may  be  the  result  of  pneumonic  consolidation,  lobar  or  lobular. 
Where  hepatised  lung  does  not  resolve,  yellow  may  succeed  the  gray  stage 
of  hepatisation ;  and  where  a  case  of  lobar  pneumonia  terminates  fatally, 

whether  the  microbes  present  be  Frankel's  pneumococcus  or  other  organisms, 
and  perhaps  most  frequently  where  a  mixed  infection  exists,  evidences  of 
part  of  the  affected  lung  having  broken  down  are  not  wanting  as  a  rule. 

The  condition  may  not  actually  be  a  well-defined  abscess,  but  a  glairy, 
purulent  exudation  may  be  obtained  by  pressure  on  the  cut  surface  with  the 
knife  after  making  a  section  through  the  affected  lung.  There  may  be 
present,  also,  in  a  pneumonic  lung  small  suppurative  areas,  probably  due 
either  to  interference  with  the  blood- supply  to  the  part,  pulmonary  throm- 

bosis, or  else  local  infarction  by  pyogenic  organisms. 
In  many  cases  of  lobular  pneumonia  the  bronchial  tubes  are  plugged 

with  septic  pus,  and  the  lobules  affected  may  have  begun  to  break  down. 
This  is  most  likely  to  occur  in  aspiration  pneumonias  due  either  to  inhala- 

tion of  septic  material  from  malignant  or  other  ulceration  of  the  respiratory 
tract  including  the  nose,  or  to  the  inspiration  of  food,  and,  lastly,  where 
the  vitality  of  the  lung  has  been  interfered  with,  as  by  pressure  on  the 
vessels  and  nerves  at  its  root  in  aneurysm,  mediastinal  tumour,  etc. 

Cancer  of  the  oesophagus  frequently  erodes  the  trachea,  or  sometimes  one 
or  both  of  the  bronchi,  just  at  their  bifurcation,  and  while  most  probably 
the  consequent  suppurative  changes  in  the  lung  will  be  of  the  nature  of  an 
inspiration  pneumonia,  considerable  abscess-formation  may  accompany  the 
local  infiltration  of  lung  tissue  by  the  tumour. 

(2)  Pysemic  abscesses  may  occur  in  the  lung  just  as  they  do  elsewhere. 
They  are  generally  similar  in  position  to  ordinary  pulmonary  infarction, 
namely  subpleural,  and  may  be  wedge-shaped,  and  they  may  be  very 
numerous.  These  septic  infarctions  rapidly  form  abscess  cavities,  frequently 
tend  to  become  gangrenous,  and  generally  cause  very  acute  pleuritic 
exudation,  while  sometimes  they  perforate  into  the  pleural  sac. 

(3)  Much  more  rarely  an  ordinary  pulmonary  infarction,  due  to  clotting 
of  blood  in  the  right  auricle  or  its  appendix,  may  become  secondarily  infected , 
by  pyogenic  organisms  from  the  air -passages,  and  sometimes  perforation  ink 
the  pleural  sac  may  follow. 

(4)  A  neighbouring  abscess  may  open  into  the  lung,  as  from  the  livei 
(tropical  abscess,  gumma,  etc.),  or  a  cancerous  tumour  of  the  stomach  maj 
open  into  the  left  lung  through  the  diaphragm.  Special  reference  must 
also  be  made  to  suppuration  of  bronchial  glands,  mediastinal  abscess,  anc 
empyemas,  which  may  all  involve  the  lung. 

(5)  A  foreign  body  from  without  may  lodge  in  the  lung,  or  a  perforating 
wound  through  the  chest- wall  may  cause  a  local  abscess  of  the  lung. 

(6)  In  cases  of  amoebic  dysentery,  where  tropical  abscesses  occur  in  tin 
liver,  they  may  also,  although  less  frequently,  be  found  in  the  lung,  am 

two  cases  of  the  kind  occurred  in  the  writer's  experience.  The  pus  in  one  o 
these  contained  the  amoeba  and  resembled  in  general  appearance  the  typica 
abscesses  in  the  liver. 

(7)  In  actinomycosis  and  aspergillosis,  suppuration  and  abscess-forniatioi 
is  the  rule,  and  occasionally  pulmonary  hydatid  cysts  suppurate. 

(8)  Abscess-formation  also  occurs  in  tubercular  disease  of  the  lungs  wit! 
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cavity  formation,  and  in  some  of  the  more  virulent  forms  of  pneumono- 
koniosis. 

While  it  would  be '  impossible  in  a  few  words  to  describe  all  of  these forms  of  pulmonary  abscess  in  detail,  it  is  only  requisite  to  state  that  an 
abscess  is  almost  always  surrounded  by  an  area  of  hypertemic  lung  more  or 
less  extensive,  and  generally  the  lung  in  the  immediate  neighbourhood  shows 
well- marked  catarrhal  pneumonia. 

The  clinical  features  vary  greatly  in  different  cases.  When  the  abscess 
has  emptied  itself  into  a  bronchus  the  signs  of  cavity  formation  may  be 
readily  obtained,  but  sometimes  the  abscesses  are  of  small  size  and  not 

easily  diagnosed,  and  in  pyemic  conditions  the  patient's  general  con- 
dition is  so  grave  that  little  attention  may  be  drawn  to  the  pulmonary 

condition.  The  sputum  from  a  pulmonary  abscess  is  often  foetid,  and  may 
be  gangrenous,  and  lung  tissue  can  always  be  found  in  large  amount  in  it. 
Where  an  abscess  opens  into  the  pleura,  an  empyema,  or  more  probably 
a  pyopneumothorax,  will  develop. 

There  is  little  necessity  for  discussing  the  diagnosis  or  prognosis  where 
so  many  varied  forms  of  abscess-formations  are  being  considered  together. 
As  a  rule,  pulmonary  abscess  is  a  serious  condition,  and  in  not  a  few  of  the 
forms  tabulated  above,  recovery  is  well-nigh  impossible. 

The  treatment  varies  with  the  different  groups;  but  a  single  abscess 
should  be  opened  if  possible  and  freely  drained. 

Parasitic  Affections  of  Lungs 

Aspergillosis         .  .  .  .      173  |  Distomum  Ringeri        .  .         .175 
Actinomycosis       .         .  .  .176 

ASPEEGILLOS1S   AND   ALLIED    CONDITIONS 

For  many  years,  and  certainly  since  Hughes  Bennett's  recorded  case 
n  1842,  infection  of  the  lung  by  the  spores  of  certain  fungi  has  been  a 
.ecognised  disease.  Mayer  in  1815  was  probably  the  first  to  describe  the 
ungi  in  relation  to  animals,  and  many  cases  have  been  described  within 
;he  last  twenty  years. 

The  Aspergillus  fumigatus  is  the  most  common  pathogenic  fungus  in  the 
mman  air-passages,  while  occasional  instances  of  infection  by  the  Mucor 
•orymbifer  and  the  Oidium  albicans  have  occurred,  but  they  are  so  rare  that t  is  sufficient  to  give  an  account  of  the  first  mentioned  variety  only. 

The  Aspergillus  fumigatus  is  a  typical  mycelial  fungus  forming  a  net- 
vork  of  fine  threads  which  develop  hyphae  and  spores.  The  spores  measure 
J'5  to  3-5  fi  in  diameter,  and  are  almost  the  smallest  spores  of  any  of  the ispergillus  group  of  fungi.  The  fungus  varies  in  colour  to  some  extent 
vith  that  of  the  habitat  on  which  it  is  growing,  and  it  flourishes  at  the  body 
emperature.  The  spores  have  a  wide  distribution  in  nature,  occurring  on 
he  leaves  and  bark  of  any  ordinary  tree  or  plant,  also  on  wheat,  oats,  barley, 
ye,  maize,  and  rice ;  and  the  fungus  may  readily  be  cultivated  by  damping 
•  piece  of  common  bread,  and  keeping  it  in  the  oven  at  40°  C.  for  some  hours, 
rtien  vigorous  colonies  of  the  fungus  will  then  make  their  appearance.  The 

i pores  have  a  great  vitality;  they  live  for  years,  develop  in  all  sorts  of 
nutrient  media,  resist  freezing,  and  they  are  not  killed  unless  exposed  to  a 
emperature  of  over  60°  C.  They  also  resist  many  of  the  weaker  antiseptic 
solutions,  and  there  is  no  loss  of  power  of  development  with  increasing  age. 
<Io  toxin  is  produced  by  the  fungus  in  its  growth,  and  it  can  grow  in 
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the  lungs  of  many  animals.  When  we  think  of  the  frequency  with  which 
every  human  being  comes  in  contact  with  the  spores,  we  naturally  wonder 
why  aspergillosis  of  the  lungs  is  not  a  disease  common  to  every  member  of 
the  human  race.  The  lungs  and  air-passages  appear  to  be  able  to  resist 
its  growth,  and  it  is  highly  probable  that  it  is  invariably  a  secondary  infec- 

tion superimposed  on  lung  tissue  already  diseased,  although  a  number  of 
modern  writers,  Eenon  and  others,  claim  that  a  primary  pulmonary  asper- 

gillosis does  exist.  It  certainly  appears  more  reasonable  to  divide  the  disease 
into  groups,  placing  in  one  group  sporadic  cases,  which  almost  in  every 
instance  imply  previous  lung  disease,  and  in  the  other,  these  cases  occur- 

ring in  trades  where  large  numbers  of  spores  would  probably  find  their  way 
into  the  lungs  of  those  employed,  as,  for  example,  millers  and  hair-combers, 
who  constantly  use  large  quantities  of  rice  flour  in  their  work,  partly  in 
order  to  remove  the  greasiness  from  the  hair.  The  dust  of  this  flour  often 
contains  the  spores  in  large  numbers. 

There  is  also  a  special  industry  in  Paris,  that  of  rearing  and  training 
carrier  pigeons.  These  pigeons  are  fed  from  the  mouth  of  the  trainer, 
morning  and  evening,  and  the  food  consists  of  canary  seed  and  various 
other  grains  on  which  the  spores  are  frequently  found.  Comparatively 
few  are  engaged  in  the  pigeon  trade,  but  hair-combing  supplies  not  a  few 
instances  of  what  has  been  termed  endemic  aspergillosis.  So  full  of  dust  is 

the  air  of  the  hair-combers'  work-rooms,  that  birds  and  dogs  soon  die  if 
confined  to  these  apartments,  cats  alone  appearing  to  be  able  to  withstand 
the  effects  of  inhaling  dust  laden  with  the  spores. 

Apart  from  the  cases  due  to  the  constant  inhaling  of  dust  with  spores, 
it  is  extremely  probable  that  many  cases  of  the  disease  occur,  and  are 
simply  not  recognised  because  masked  by  other  pulmonary  conditions 
present. 

The  disease  itself  simulates  bronchitis  and  phthisis,  acute  or  chronic, 
sometimes  with  much  pneumonic  consolidation  and  often  with  cavity  for- 

mation, and  the  patients  expectorate  spores  and  mycelial  threads  often  mixed 
with  blood. 

The  following  coexistent  diseases  have  been  noted  in  recorded  cases  as 
occurring  with  aspergillosis : — Emphysema ;  chronic  bronchitis,  and  bronchi- 

ectasis ;  pulmonary  tuberculosis,  acute,  subacute,  and  chronic ;  diabetes 
mellitus,  and  empyema ;  but  the  great  majority  are  tubercular. 

Our  knowledge  of  the  post-mortem  appearances  of  aspergillosis  of  the 
lungs  is  very  insufficient.  It  is  a  form  of  pseudo-tuberculosis ;  the  bronchial 
walls  are  much  thickened,  and  in  the  pneumonic  areas  there  are  little  masses 
of  fungi,  not  unlike  actinomycosis,  while  there  may  be  the  most  extensive 
destruction  of  lung  tissue.  There  is  always  active  phagocytosis  in  the 
affected  areas.  In  the  so-called  primary  or  endemic  form  occurring  in, 
pigeon-trainers  and  hair-combers,  the  lung  condition  induced  by  the  fungus 
is  either  a  process  like  chronic  pulmonary  tuberculosis,  with  cavity  forma- 

tion, or  bronchitis  or  bronchiectasis,  with  later,  pulmonary  cirrhosis. 
The  leading  clinical  features  of  the  sporadic  or  secondary  form  art 

haemoptysis,  slight  or  severe,  loss  of  appetite  and  dyspepsia ;  a  dry  cough 
with  later  purulent  blood-stained  expectoration,  and  more  or  less  rapk 
emaciation.  The  physical  signs  of  cavity  formation  are  easily  distin- 

guished, and  are  found  situated  in  much  the  same  locality  as  tuberculai 
vomicae.  Hectic  temperature  often  begins,  and  the  patient  may  eithei 
gradually  recover  or  succumb  to  the  disease. 

In  the  second  or  so-called  primary  form,  the  disease  begins  with  bron 
chitis ;  the  cough  is  often  extremely  severe,  and  may  be  asthmatic  in  type 
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the  sputum  is  frothy  and  watery.  In  time  the  cirrhotic  process  begins 
often  at  the  apices,  and  the  bronchitis  may  subside. 

In  both  these  varieties  spores,  conidia,  and  mycelial  threads  may  be  found 
in  considerable  amount  in  the  sputum,  and  the  spores  are  often  seen  in 
bronchial  cells.  Very  frequently  the  tubercle  bacillus  attacks  the  alfected 
lung  if  it  has  not  done  so  before,  and  rapidly  aids  the  process  of 
destruction. 

How  the  fungus  becomes  arrested  in  its  development  is  a  very  difficult 

problem  to  solve.  The  fungus  manufactures  an  enormous  amount  of  car- 
bonic acid  gas,  but  it  is  questionable  whether  that  fact  will  help  us  much, 

although  so  large  may  the  quantity  of  carbonic  acid  gas  evolved  from  the 
fungus  be,  that  certain  vegetables  or  grain,  if  covered  with  growing  fungus 
and  stored  in  an  unventilated  room,  have  been  known  to  cause  asphyxia  if 
any  one  suddenly  breathed  the  vitiated  atmosphere.  Lucet  has  found  a 
pyrexial  agent  in  the  fungus ;  but  the  accumulated  experience  of  cases  of 
the  disease  throws  doubt  on  this  statement,  as  there  is  no  rise  of  tempera- 

ture until  ulceration  has  commenced.  Phagocytosis  may  be  the  salvation 
of  the  sufferer,  with  an  improved  resistance  to  the  fungus  and  its  spores ; 
but  more  than  this  we  cannot  assert. 

The  diagnosis  is  generally  dependent  on  finding  the  spores,  conidia,  and 
mycelial  threads  in  the  sputum,  and  in  a  very  few  rare  cases  detecting  the 

fungus  growing  on  tongue,  tonsils,  or  pharynx  (Wheaton's  case).  It,  of 
course,  stands  to  reason  that  the  spores  of  such  a  common  and  universal 
fungus  occur  in  both  nose  and  throat  of  many  healthy  persons,  as  well  as 
in  those  affected  (Eenon),  and  their  occurrence  in  the  outer  ear  (Siebenmann) 
has  been  definitely  proved. 

The  prognosis  depends  much  on  the  individual  case  under  consideration. 

The  addition  of  the  tubercle  bacillus  renders  the  patient's  chance  of  recovery 
more  remote.  A  few  cases  recover,  but  our  knowledge  is  still  too  circum- 

scribed, especially  of  secondary  or  sporadic  cases. 
The  treatment  is  partly  prophylactic,  and  consists  in  freedom  from  dust 

in  the  work-rooms  where  the  danger  exists  and  the  wearing  of  suitable 
respirators.  Possibly,  or  rather  we  should  say  probably,  a  healthy  man  can 
and  does  inhale  spores  of  Aspergillus  fumigatus  occasionally  without  ill 
effect,  but  any  pulmonary  lesion  means  more  risk  of  infection. 

Antiseptic  inhalations  have  been  recommended,  such  as  terebene,  oil  of 
peppermint,  cinnamon,  etc.,  but  they  are  of  most  service  in  the  ulcerative 
stage.  Iodide  of  potash  is  also  recommended  for  the  bronchitic  type  of 
cases,  but  the  main  line  of  treatment  is  fresh  air  and  attention  to  general 
health,  with  the  alleviation  of  symptoms  as  they  arise. 

Bistomum  Ringeri  or  W ester manni. — This  is  a  distomum  which  causes 
haemoptysis,  limited  in  its  distribution  to  certain  districts  in  Japan,  Corea, 
and  Formosa,  where  it  attacks  many  of  the  inhabitants,  although  it  has 
been  found  in  some  animals,  such  as  the  tiger,  cat,  and  dog,  over  a  much 
more  extensive  area. 

The  distomum  is  8  to  10  mm.  in  length  by  5  to  6  mm.  in  breadth,  is  reddish 
brown  in  colour,  and  in  general  appearance  is  much  like  the  other  members 

)f  the  genus  to  which  it  belongs.  The  ova,  about  *1  mm.  in  diameter,  are 
oval  and  of  a  brownish  colour.  The  mature  parasite  is  found  in  encap- 

sulated spaces  under  the  pleura ;  these  spaces  communicate  with  a  bronchus 
)y  which  the  ova  escape.  Some  12  to  20  of  these  mature  distoma  may 
occur  in  the  lung,  although  they  may  occasionally  be  found  widely  dis- 

tributed in  other  organs. 
The    clinical  features    are    cough,   with    brownish  -  coloured    sputum 
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containing  the  ova  and  many  recurring  haemorrhages,  which  are  quite 
inexplicable. 

Prognosis  depends  much  on  the  number  of  distoma  present  and  the 
strength  of  the  patient,  while  the  treatment  is  still  very  unsatisfactory  even 
in  the  direction  of  prophylaxis. 

Actinomycosis  of  Lungs. — The  reader  is  referred  to  vol.  i.  p.  7  for 
a  full  description  of  actinomycosis.  It  is  only  necessary  here  to  refer 
to  the  special  pulmonary  lesions  which  the  micro-organism  may  cause. 
There  may  be  (1)  little  excepting  acute  bronchitis ;  there  may  be  (2)  small 
nodules  resembling  miliary  tuberculosis  in  appearance  and  distribution ;  or 
there  may  be  (3)  larger  or  smaller  areas  of  lung  involved,  forming  caseous 
areas  or  abscesses  varying  in  size,  with  much  interstitial  change  in  the 
neighbouring  lung  tissue.  The  exact  course  of  the  disease  in  the  third  type 
of  cases  will  depend  largely  on  the  presence  and  virulence  of  adventitious 
pyogenic  organisms.  The  clinical  features  will  vary  greatly,  but,  as  a  rule, 
the  disease  runs  a  chronic  course,  and,  so  far  as  the  lung  is  concerned, 
suggests  pulmonary  tuberculosis. 

The  treatment  is  on  general  lines ;  iodoform  insufflations,  and  potassium 
iodide  internally,  have  been  recommended,  and  are,  at  least,  worthy  of  trial. 

LITERATURE. — 1.  Nothuagel's  Specielle  Pathologic  und  Therupie,  Baud  xiv.  Theil  2, 
Abtheilung  4,  by  Dr.  Geokg  Sticker,  for  admirable  articles,  with  bibliography  on  Pulmonary 

Congestion,  (Edema,  and  Aspergillosis. — 2.  Clifford  Allbutt's  System  of  Medicine  for  articles  on 
Aspergillosis,  Distomum  Kingeri,  and  Syphilis  of  Lung,  also  provided  with  bibliographical 
references. — 3.  Fowler  and  Godlee.  Diseases  of  the  Lungs,  for  articles  on  Pulmonary  Throm- 

bosis, Embolism,  and  Abscess  of  Lung. — 4.  Semainc  medicate,  1900,  Nos.  32  and  35,  for  dis- 
cussion on  Pulmonary  (Edema  by  Prof.  Teissier  and  others. 

Lupinosis.     See  Toxicology. 
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Lupus  erythematosus  is  a  chronic  inflammatory  disease  of  the  skin 
which  differs  from  the  majority  of  similar  diseases  by  its  almost  invariable 
termination  in  a  scar. 

It  was  first  described  by  Biett  in  1828  under  the  name  of  erythema 
centrifugum,  then  by  Hebra  in  1845  as  seborrhoea  congestiva,  and  lastly 
by  Cazenove  in  1851,  who  applied  to  it  the  name  which  it  has  since 
borne.  Unna  has  recently  suggested  the  name  of  ulerythema  centrifugum 

(ovX-q,  a  scar),  but  although  undoubtedly  more  descriptive  than  any  of  the 
others  it  has  not  succeeded  in  disestablishing  the  common  and  familiar 
name. 

The  local  incidence  of  the  disease  varies  very  much,  it  being  commoner 
in  the  colder  countries,  such  as  Norway  and  Scotland,  than  in  warmer  ones 
such  as  Italy  and  France. 

It  occurs  most  frequently  in  the  female  sex,  in  the  proportion  of  2  to  1,  and 
although  cases  have  been  reported  in  the  young  and  old,  the  vast  majority 
of  cases  occur  in  adults. 
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In  the  statistics  of  the  skin  department  of  the  Eoyal  Infirmary, 
Edinburgh,  it  stands  as  follows: — out  of  4500  consecutive  cases,  lupus 
erythematosus :  females,  29  ;  males,  15  ;  average  age,  32. 

The  head  and  the  hands  are  the  region  of  the  body  which  are  specially 
affected,  the  most  common  situations  being  the  bridge  of  the  nose  and  the 

cheeks,  from  which  distribution  has  arisen  the  name  of  "  butterfly  lupus  " — 
the  disease  on  the  nose  forming  the  body,  and  that  on  the  cheeks  the  wings 
of  the  insect.  The  order  of  frequency  in  which  other  parts  are  attacked  is, 
according  to  Kaposi,  the  alee  nasi,  eyelids,  ears,  lips  (including  the  red 
portion),  and  the  fingers  and  toes  (flexor  surfaces). 

Kaposi  also  states  that  "  in  many  cases  "  the  mucous  membrane  of  the 
gums,  cheeks,  and  tongue  is  affected  by  a  similar  change,  but  this  is  not 
often  observed  in  this  country. 

German  authorities  mainly  follow  Kaposi  in  describing  only  two  forms 
of  the  disease,  the  discoid  and  the  disseminate,  but  in  Great  Britain  a 
greater  number  of  distinct  varieties  occur. 

Description. — The  various  names  all  suggest  one  or  other  feature  of 
some  form  of  the  disease.  Some  are  scaly,  the  sebaceous  type,  others  are 
erythematous,  while  a  third  class  is  associated  with  very  marked  dilatation 
of  the  capillaries,  and  is  known  as  the  telangiectic  form.  While  undoubt- 

edly the  disease  usually  terminates  in  a  scar,  more  marked  in  some  cases 
than  in  others,  Kaposi  rightly  points  out  that  in  some  cases  the  disease 
leaves  no  trace  of  its  presence. 

In  the  sebaceous  type  of  the  disease  (which  is  practically  the  only  form 
found  in  the  scalp)  the  first  sign  is  a  little  redness  surrounding  a  minute 
scale,  which  at  first  sight  very  closely  resembles  that  of  seborrhcea.  It  is,  how- 

ever, more  closely  adherent  to  the  scalp,  and  when  it  is  forcibly  removed  it 
is  found  to  have  been  anchored  by  a  root-like  projection  from  its  under 
surface.  When  the  scale  has  reached  a  more  considerable  size  its  colour 

may  be  noted  to  be  less  yellow  and  more  grayish  in  appearance  than  the 
seborrhceic  one,  while  the  numerous  stalactite-like  processes  hanging  from  its 
under  surface  have  a  very  characteristic  appearance.  When  examination  was 
purely  clinical  it  was  a  very  natural  assumption  that  the  openings  from 
which  these  were  drawn  were  the  mouths  of  sebaceous  glands,  but  histological 
examination  has  shown  that  the  assumption  was  incorrect,  that  many  of 
ihem  are  mechanical  depressions  independent  of  any  glandular  structure. 

As  the  disease  progresses  (in  the  scalp)  the  centre  sinks  in,  pales,  the 
lairs  disappear,  and  a  patch  of  permanent  alopecia  results.  The  border  is 
levated,  often  of  a  bluish  red  colour,  and  irregularly  gyrate  in  form.  The 
.isease  is  perhaps  most  often  in  this  situation  confined  to  one  considerable 
pot,  but  not  infrequently  four  or  five  lesser  ones  are  observed. 

On  the  face,  where  this  form  of  the  disease  frequently  occurs,  the  course 
3llowed  is  very  similar,  though  as  a  general  rule  the  scarring  is  not  so 
larked,  probably  owing  to  the  fact  that  the  loss  of  the  hair  exaggerates  the 

:  icatricial  appearance.    On  the  ears,  where  a  combination  of  the  erythematous 

'■■  nd  sebaceous  form  is  the  rule,  scarring  is  usually  well  marked,  and  there  is ften  a  considerable  loss  of  substance. 

The  erythematous  type  of  the  disease,  that  from  which  Biett  evidently 
)ok  his  description  and  name,  occurs  on  the  face  and  hands.  It  commences 
3  a  raised  red  spot,  which  slowly  enlarges  and  forms  a  ringed  patch,  the 
■3ntre  sinking  in  and  becoming  atrophic,  thus  forming  a  more  or  less 
I  larked  scar.  The  raised  border  is  reddish  brown  in  colour,  only  exceptionally 
I*  lowing  the  violaceous  tinge  usual  on  the  scalp,  and  it  is  frequently  marked 
tippled)  with  a  number  of  grayish  white  dots,  which  are  found  on  histo- 

VOL.  VII  12 



178  LUPUS  EEYTHEMATOSUS 

logical  examination  to  be  the  minute  representatives  of  the  root-like  pro- 
cesses of  the  scaly  form.  The  duration  of  each  individual  spot  varies 

greatly :  some  disappear  in  a  week,  leaving  hardly  any  trace  of  their 
presence ;  others  last  for  months,  and  leave  a  very  distinct  parchment-like 
scar.  In  rare  cases  the  exudation,  which  is  always  present  in  the  skin, 
makes  its  way  to  the  surface,  and  vesicles,  bullae,  or  even  haemorrhages  may 
be  observed.  On  the  hands  the  appearances  so  closely  resemble  those  of  the 
common  chilblain  that  it  is  often  impossible  to  decide  as  to  the  nature  of  a 
case  which  occurs  for  the  first  time  at  the  chilblain  period  of  the  year. 
Only  the  slight  atrophic  scarring  and  the  persistence  of  the  disease  after 
the  cold  weather  has  disappeared  enable  a  distinction  to  be  made. 

The  telangiectic  form  which  Kaposi  does  not  refer  to  has  been  several 
times  noted  in  this  country.  It  occurs  on  the  face,  and  is  usually  sym- 

metrical. Little  is  evident  but  an  advancing  wave  of  dilated  capillaries, 
leaving  in  its  trail  a  smooth  white  scar.  There  is  no  scaling  and 
comparatively  little  swelling  of  the  tissues ;  indeed,  it  is  practically  only 
the  scar  which  is  left  which  shows  its  relationship  to  the  other  forms  of  the 
disease. 

Kaposi's  lupus  erythematosus  disseminatus,  extreme  examples  of  which  are 
fortunately  very  rare  in  this  country,  may  be  looked  on  as  an  acute  eruption 
of  the  erythematous  type.  Numbers  of  spots  appear  on  every  part  of  the 
surface ;  some  quickly  disappear,  others  last  for  months,  remaining,  however, 
of  their  original  form ;  the  increase  is  in  number,  and  not  in  the  size  of  the 
spots.  This  outbreak  sometimes  occurs  without  marked  symptoms,  but  is 
sometimes  accompanied  by  high  fever  and  pains,  or  even  effusion  in  the 
joints,  swelling  of  the  glands,  headache,  etc.  In  some  cases  there  is  an 
erysipeloid  swelling  of  the  face,  a  typhoid  condition  develops,  there  is  high 
temperature  and  coma,  and  half  of  the  cases  observed  have  terminated 
fatally. 

Less  marked  outbreaks  of  this  kind  are  not  infrequent  in  the  course  of 
other  varieties  of  the  disease.  Thus  a  patient  who  has  been  under  observa- 

tion for  some  time  with  one  typical  patch  of  the  sebaceous  form  of  the  dis- 
ease will  one  day  present  himself  with  a  fresh  crop  of  erythematous  spots, 

which  were  it  not  for  the  history  of  the  case  it  would  be  difficult  to  recognise 
as  lupus  erythematosus.  The  majority  of  the  spots  are  evanescent  and  leave 
no  trace  of  their  existence,  but  one  or  two  usually  remain,  and  gradually 
assume  an  appearance  more  characteristic  of  the  disease. 

Etiology. — Nothing  definite  is  known  as  to  the  cause  of  the  disease, 
and  the  conjectures  and  theories  held  by  different  observers  vary  very  much. 

The  view  that  there  was  really  little  difference  between  the  disease  and  lupus 
vulgaris  (tuberculosis),  so  long  held  by  eminent  authorities,  has  been  abandoned 
by  almost  all,  but  the  French  school  has  recently  resuscitated  the  idea  in  anothei 
form,  and  have  classed  the  disease  among  their  section  of  "  tuberculides."  i 
tuberculide  is  a  disease  of  the  skin  which  is  due  to  tuberculosis,  and  yet  is  noi 
tuberculosis,  and  it  is  supposed  to  be  caused  by  toxin,  produced  by  tubercle  bacill 
in  some  hidden  focus,  circulating  in  the  blood.  This  theory  has  a  few  hesitating 
supporters  in  this  country,  but  the  majority  of  British  authors  side  with  th< 
German  school,  whose  views  are  emphatically  expressed  by  Kaposi  in  the  state 
ment  that  "Lupus  erythematosus  has  not  the  least  thing  in  common  with  L.  vulgaris. 
Out  of  eleven  fatal  cases  of  lupus  erythematosus  occurring  in  Kaposi's  practic 
the  post-mortem  showed — in  six,  pneumonia ;  in  three,  tuberculosis  of  the  lung 
in  one,  meningeal  oedema  ;  and  in  the  other,  marasmus  and  ansemia.  If  every  cas 
of  lupus  erythematosus  were  due  to  the  presence  of  some  hidden  focus  of  tubercl 
it  is  surely  not  too  much  to  expect  that  in  fatal  cases  there  would  at  least  b  i 
sufficient  evidence  of  that  disease  not  to  escape  the  notice  of  the  Professor  c 
Pathology  in  Vienna. 

Facts  of  interest  in  regard  to  etiology  are  its  preference  for  the  female  sex,  it 
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greater  frequency  in  the  colder  countries,  and  the  very  common  occurrence  of 
chilblain  in  its  victims.  Deficient  vigour  of  the  circulation  appears  to  be  a  predis- 

posing cause. 
Histology. — Sections  of  the  skin  show,  when  the  process  is  at  its  height,  an 

enormous  infiltration  of  the  skin  with  cells  and  fluid,  the  epidermis  is  thinned, 
and  its  cells  are  flattened  by  the  pressure  of  the  exudation  beneath  and  of  the 
scales  above. 

The  glands  and  follicles  of  the  skin  are  involved  in  the  general  inflammatory 
change,  but  the  disease  is  by  no  means  especially  related  to  them,  as  was  thought 
by  the  earlier  observers. 

Holden  (II.  of  Cut.  Dis.  1897,  p.  207)  observed  thrombosis  of  the  small  vessels 
in  two  cases  which  he  examined,  and  suggests  that  this  may  have  an  important 
bearing  on  the  nature  of  the  disease. 

Unna  (Histo-pathology  of  the  Skin,  p.  1072)  points  out  that  the  infiltration  com- 
mences round  the  vessels,  and  that  the  multinuclear  and  giant  cells  seen  in  tuber- 

culosis and  syphilis  are  altogether  absent.  He  notes  as  important  the  widening 

out  of  the  lymph  spaces  in  the  centre  of  the  cellular  area,  which  he  calls  "  channel- 
ling." In  more  advanced  stages  the  supporting  tissues  give  way,  dilated  lymph 

spaces  rupture  into  adjacent  ones,  and  thus  a  very  complete  disintegration  of  the 
tissue  results,  the  repair  of  which  results  in  the  well-known  scar.  No  organisms 
are  detectable,  and  inoculation  experiments  have  invariably  proved  negative. 

Prognosis. — In  the  disseminate  form  the  prognosis  is  grave.  Six  out  of 

Kaposi's  eleven  cases  terminated  fatally,  and  a  widespread  case  is  always serious. 

In  the  more  localised  form,  and  in  the  slighter  form  of  the  disseminate 

variety  which  sometimes  occurs  in  the  course  of  a  localised  case,  the  pro- 
gnosis qua  life  is  favourable,  but  it  is  impossible  to  prognosticate  with  regard 

to  the  duration  of  the  disease.  Some  cases  recover  rapidly,  others  last  for 
years.  In  the  experience  of  the  writer  the  erythematous  form  has  the  best 
prognosis,  and  the  scaly,  especially  on  the  scalp,  the  worst. 

Diagnosis. — For  the  purposes  of  differential  diagnosis  it  is  necessary  to 
consider  the  disease  as  it  affects  different  localities.  On  the  scalp  it  more 

nearly  resembles  a  well-cared  for  patch  of  favus  than  any  other  disease,  and 
from  this  as  from  ringworm,  to  which  the  resemblance  is  not  very  great,  it 
is  easily  enough  distinguished  by  the  absence  of  any  fungus.  With  alopecia 
areata  it  can  only  be  confused  if  the  alopecia  has  been  treated  by  some 
irritant  application,  for  the  margin  of  a  patch  of  lupus  erythematosus  is  raised 
and  red. 

On  the  face  rapidly  spreading  circles  of  L.  erythematosus  sometimes 
very  closely  resemble  ringworm.  They  may  be  distinguished  by  their 
simultaneous,  as  opposed  to  the  successive  appearance  of  the  rings  of  ring- 

worm, and  by  the  absence  of  fungus-containing  scales. 
From  seborrhcea  it  is  distinguished  by  the  presence  of  the  little  pro- 

jections on  the  under  surface  of  the  scales,  and  from  eczema  and  rosacea, 

which  it  sometimes  very  closely  resembles,  by  the  fine  scars  which  it  leaves, 

by  the  presence  of  the  stalactite-carrying  scales,  and  by  the  peculiar  stippling 
of  the  margin. 

It  is  most  closely  simulated  by  the  great  imitator  syphilis.  It  is  true 
that  the  syphilitic  lesions  are  more  often  unilateral  and  more  rapid  and 
destructive  in  their  course,  but  the  writer  has  seen  it  so  closely  imitated  as 
to  deceive  most  competent  observers.  A  careful  search  will,  however,  almost 
certainly  detect  some  other  evidence  of  syphilis  in  the  presence,  perhaps,  of 
isome  long-forgotten  scar  or,  as  in  the  case  referred  to,  in  a  perforation  of  the 
palate. 

The  difficulty  of  diagnosis  between  L.  erythematosus  of  the  fingers  and 

•;oes  and  chilblains  has  already  been  alluded  to.  Fortunately  the  disease  is 
asually  present  in  more  characteristic  form  elsewhere,  or  some  bygone  spot 
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may  have  left  a  tell-tale  scar,  otherwise  a  diagnosis  must  often  be  reserved 
until  the  return  of  warm  weather  decides  the  matter. 

Treatment. — The  treatment  of  any  disease  of  which  the  cause  is  un- 
known is  necessarily  symptomatic  and  empirical.  Something,  however,  may 

be  deduced  from  histological  observation,  viz.  to  avoid  irritating  and  to  do 
all  that  is  possible  to  dry  the  part.  The  disease  is  extremely  sensitive  to 
irritation,  and  since  the  course  is  usually  long  it  is  of  the  utmost  importance 
not  to  destroy  the  confidence  of  the  patient  at  the  commencement  by  risking 
any  application  which  might  spread  the  disease. 

Internal  medication  is  rarely  of  much  value.  Some  benefit  is  some- 
times observed  after  the  administration  of  quinine  or  phosphorus,  but  they 

and  other  drugs  so  frequently  prove  absolutely  useless  that  they  are  but 
rarely  given.  The  safest  of  all  applications  are  drying  powders  and  powder- 
containing,  non-irritating  lotions.  A  lotion  containing  calamine  and  oxide 
of  zinc  aa  gss.,  boric  acid  3j.,  glycerine  5ij-,  and  water  up  to  gvj.,  is  an  excellent 
remedy  to  commence  with.  It  should  be  painted  over  the  diseased  area 
three  or  four  times  a  day.  The  erythematous  form  of  the  disease  may  often 
be  treated  with  benefit  by  the  application  of  collodion,  either  simple  or 
variously  medicated.  Salicylic  acid,  resorcin,  or  pyrogallol  are  often  added  to 
it  in  the  proportion  of  from  5  to  10  per  cent.  Oxidised  pyrogallol  1  per  cent  in 

acetone  collodion  has  proved  especially  useful  in  the  writer's  hands.  For  the 
sebaceous  form  of  the  disease  more  active  treatment  is  required.  The  treat- 

ment recommended  by  Hebra  of  vigorous  friction  with  soft  soap  and  flannel 
is  very  useful  for  small  patches.  The  patch  should  be  rubbed  until  it  bleeds, 
and  then  painted  over  with  the  calamine  lotion.  Mercury  plaster  is  recom- 

mended by  some,  and  the  writer  has  found  a  combination  of  soft  soap  and 
metallic  mercury,  3-1,  useful  in  these  cases.  It  must  be  rubbed  well  in. 
Kaposi. advises  in  obstinate  cases  painting  with  caustic  potash  solution  1-2, 
and  weaker  solutions  such  as  the  liq.  potass  of  the  Phar.  Brit,  are  often 
used  with  benefit.  It  is  a  remarkable  fact  that  these  powerful  applications 
cause  less  reaction  in  the  majority  of  cases  than  the  application  of  a  simple 
grease  such  as  common  lard.  This  arrests  the  natural  evaporation  from  the 

surface,  and  the  parts  beneath  "  heat." 
Unna  sometimes  deliberately  inflames  the  part  by  the  application  of  a 

10  per  cent  ointment  of  pyrogallol.  After  the  inflammation  has  subsided 
there  is  often  considerable  improvement  in  the  disease,  but  it  is  a  method 
which  should  only  be  used  in  expert  hands. 

Some  recommend  various  surgical  methods,  but  before  using  any  of 
these,  careful  consideration  should  be  given  to  the  fact  that  the  disease 
terminates  spontaneously  with  a  very  perfect  scar,  and  therefore  any  method 
which  results  in  marked  scarring,  such  as  scraping  or  burning,  is  hardly 
justifiable.  On  the  other  hand,  when  used  by  those  familiar  with  the 
effects  of  the  methods  and  the  natural  course  of  the  disease,  their  use  is 

amply  warranted.  Lassar  applies  the  thermo-cautery  very  lightly  to  the 
surface,  or  even  simply  approaches  it  close  to  the  skin,  Crocker  and  Veiel 
advocate  multiple  scarification,  and  Unna  uses  his  microbenner,  a  very  finely 
pointed  cautery,  with  which  he  destroys  minute  areas  over  the  surface. 

It  is  hardly  conceivable  that  scraping  is  ever  justifiable.  It  is  usually 
resorted  to  by  those  who  do  not  realise  the  distinction  between  this  disease 
and  lupus  vulgaris.  The  slow  course  of  the  malady  must  be  borne  in  mind, 
and  each  treatment  should  have  a  thorough  trial.  To  those  only  occasion- 

ally meeting  with  the  disease  the  methods  most  to  be  recommended  are  (1) 
calamine  lotion,  (2)  acetone  collodion  with  1  per  cent  of  oxidised  pyro- 

gallol, and  (3)  Hebra's  soap  treatment. 
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Lymph. — Composition. — As  much  of  what  has  to  be  said  with  regard 

to  lymph  formation  can  only  be  understood  after  reference  to  its  composi- 
tion, and  to  its  relation  to  the  blood-plasma,  the  percentage  composition  of 

the  two  fluids  may  here  be  cited.  There  are,  of  course,  slight  variations  in 
different  animals  and  under  different  circumstances  which  need  not  be  dis- 

cussed, but  I  have  added  the  composition  of  chyle  as  illustrating  one  of  the 

variations  of  lymph  : — 

Blood-plasma. 
Lympli. Chyle. 

Water   90-15 
95 

90-6 

Total  Solids       .... 

9-85 

5 

9-4 

Total  Proteids 

.       8-8 

4 2-2 
Fats  (all  kinds)      . 

0-2 0-4 
6-4 Salts      ..... 

0-8 
0-8 

0-8 

Ordinary  lymph  is,  therefore,  in  all  respects  similar  to  blood-plasma, 
except  for  the  fact  that  it  is  poorer  in  proteids.  The  proteids  in  the  two 
seem,  however,  to  be  identical:  the  process  of  coagulation  is  the  same, 

though  the  clot  is  looser  and  less  rapidly  formed  (vide  "  Fluids,  Examination 
l  of  Pathological,"  vol.  iii.). 

Formation. — The  obvious  view  of  this  is  that  lymph  is  part  of  the  blood- 
plasma  which  has  passed  through  the    capillary   wall,  bathes  the  tissue 
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elements,  and  is  collected  by  the  lymphatics  to  be  returned  to  the  blood  by 
the  thoracic  duct.  For  years,  however,  there  has  been  fierce  discussion  as  to 
the  way  in  which  this  exudation  takes  place.  The  two  main  views  which 
have  been  advanced  are,  first,  that  originally  put  forward  by  Ludwig,  that 
the  process  is  in  the  main  one  of  filtration  and  diffusion ;  and,  second,  that 
of  Heidenhain,  that  the  lymph  is  secreted  by  the  endothelial  cells  of  the 

capillary  wall,  and  that  the  process  is,  therefore,  rather  a  "  vital "  than  a 
"physical"  one.  The  experiments  on  which  Heidenhain  relied  may  be 
grouped  in  three  sets : — 

1.  Obstruction  of  the  thoracic  aorta  causes  a  general  fall  of  arterial 
blood-pressure  below  the  obstruction.  In  spite  of  this  the  flow  of  lymph 
from  the  thoracic  duct  may  remain  unaltered  or  be  slightly  increased. 

2.  Obstruction  of  the  inferior  vena  cava  above  the  diaphragm  causes  a 
general  fall  of  blood-pressure,  and  the  intestines  become  anaemic.  There  is 
an  increased  flow  of  a  more  concentrated  lymph  from  the  thoracic  duct. 
Heidenhain  believed  that  this  lymph  came  from  the  intestines. 

3.  The  intravenous  injection  of  two  classes  of  bodies,  both  of  which 

increase  the  lymph-flow.  The  first  set  of  these  "  lymphagogues  "  are  such 
substances  as  commercial  peptone  and  watery  extract  of  leeches  or  crayfish. 
These  cause  an  increased  flow  of  more  concentrated  lymph.  The  second 
set  are  such  crystalloids  as  common  salt  and  sugar.  Injection  of  concen- 

trated solutions  of  these  cause  an  increased  flow  of  less  concentrated  lymph, 
and  some  time  after  injection  the  lymph  contains  a  greater  percentage  of 
the  lymphagogues  than  does  the  blood-plasma.  There  may  be  a  slight  rise 
in  blood-pressure,  but  this  is  not  proportionate  to  the  increase  in  the  flow 
of  lymph.  Heidenhain  thus  found  that  the  flow  of  lymph  may  be  increased 
in  amount  in  all  these  experiments  without  a  corresponding  rise  in  the 
blood-pressure  (which  he  considered  necessary  on  the  filtration  hypothesis), 
and  that  in  the  last  set  of  experiments  the  amount  of  injected  substance  in 
the  lymph  might  rise  above  that  in  the  blood,  which  could  not  be  considered 
to  be  the  case  if  diffusion  came  into  play.  He  believed,  therefore,  that  the 
process  must  be  one  of  secretion  rather  than  of  exudation. 

Starling,  who  has  repeated  Heidenhain's  experiments,  and  who  is  one  of 
the  main  upholders  of  Ludwig's  original  view,  considers  that  instead  of 
overthrowing  this  view  the  experiments  strongly  support  it.  His  line  of 
argument  is  as  follows : — When  an  animal  is  at  rest  on  the  table  there  is  no 
flow  of  lymph  from  the  hind-linibs  at  all ;  the  flow  from  the  fore-limbs  and 
head  is  excluded  by  the  conditions  of  the  experiment,  and  there  is  no  flow 
from  the  thorax,  since  ligature  of  the  thoracic  duct  just  above  the  diaphragm 
stops  the  lymph  flow  completely.  Thus,  in  such  experiments,  the  flow  from 
the  thoracic  duct  is  derived  entirely  from  the  abdominal  viscera,  and 
these,  for  present  purposes,  may  be  divided  into  two  groups — the  viscera 
drained  by  the  portal  vein,  and  the  liver.  By  tying  different  lymphatics 
and  blood-vessels,  Starling  succeeded  in  showing  that  the  increased  lymph 
flow  was  derived,  not  from  the  intestines  or  portal  area  as  Heidenhain 
thought,  but  from  the  liver.  The  increased  concentration  of  the  lymph, 
found  when  the  vena  cava  is  obstructed,  is  due  to  the  fact  that  the  lymph- 
from  the  liver  is  normally  more  concentrated  than  that  from  the  intestine, 
or  than  the  mixed  lymph  which  flows  from  the  thoracic  duct,  and  the 
obstruction  of  the  vena  cava  raises  the  pressure  in  the  portal  vein  and 
liver  capillaries  very  greatly.  That  is  to  say,  there  is  a  great  rise  of  blood- 
pressure  in  the  region  where  the  lymph  is  produced.  When  the  thoracic 
aorta  is  obstructed  the  pressure  in  the  liver  capillaries  is  either  unaltered  or 
else  slightly  increased,  and  the  same  is  the  case  with  the  lymph-flow  from  \ 
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the  thoracic  duct,  and  the  lymph -production  in  the  abdominal  organs  is 
thus  shown  to  be  directly  proportional  to  the  capillary  pressure  in  these 
organs. 

Further,  an  increase  in  lymph-flow  may  be  produced  by  causing  a  rise 
in  the  capillary  pressure  by  injecting  large  quantities  of  normal  saline 
solution  intravenously,  and  that  the  increase  is  not  due  simply  to  the 
altered  condition  of  the  blood  may  be  shown  by  first  bleeding  the  animal 
to  a  given  amount,  and  then  injecting  the  same  quantity  of  normal  saline, 
when  the  corresponding  increase  in  lymph-flow  does  not  take  place,  though 

there  is  a  slight  increase  due  to  the  hydraemia.  The  action  of  Heidenhain's 
second  class  of  lymphagogues  (salt,  sugar,  potassium  iodide)  is  also  due  to 
the  increase  of  capillary  pressure  which  their  injection  produces.  This 
increase  is  produced,  not  by  the  actual  volume  of  fluid  injected,  but  by  the 
fact  that  the  strong  solutions  used  have  a  much  higher  osmotic  pressure 
than  normal  blood-plasma.  They  attract  fluid  from  the  tissues  until  a 
great  dilution  of  the  blood  is  produced,  and  a  consequent  rise  in  capillary 
pressure  in  the  abdominal  viscera  and  an  increased  flow  of  lymph  are  brought 
about. 

Capillary  pressure  is  not,  however,  the  only  factor  which  determines 
the  flow  of  lymph,  the  permeability  of  the  membrane  through  which  it 
passes,  the  capillary  wall,  is  also  of  importance.  Normally  this  permeability 
varies  considerably  in  different  parts  of  the  body,  being  highest  in  the 
liver  capillaries,  less  in  those  of  the  intestine,  and  least  of  all  in  the  limbs. 
We  find  that  this  results  in  a  great  difference  in  the  percentage  of  proteid 
present  in  the  lymph  from  these  tracts.  In  that  of  the  liver  it  is  from  6  to 
8  per  cent,  nearly  as  much  as  in  the  blood-plasma,  of  the  intestine  from 
4  to  6  per  cent,  of  the  limbs  only  from  2  to  3.  It  is  possible  experimentally 
to  increase  the  permeability  of  the  limb  capillaries  by  such  local  injury  as 

plunging  the  limb  into  water  at  56°  C.  for  a  few  minutes.  Lymph  then 
begins  to  flow  spontaneously  from  the  lymph-vessels  of  the  limb,  and  it  is 
much  richer  in  proteids  than  is  lymph  from  a  normal  limb.  The  action  of 

Heidenhain's  first  class  of  lymphagogues  may  be  explained  in  this  way, 
for  these  substances  (extract  of  leeches  or  crayfish  or  peptone)  are  poisons, 
and,  far  from  stimulating  the  endothelial  cells  to  activity,  are  much 
more  likely  to  injure  them,  and  in  so  doing  to  increase  the  permeability 
of  the  capillary  wall,  and  thus  to  increase  the  lymph-flow,  especially  from 
the  liver. 

It  seems  to  me,  therefore,  that  we  are  quite  entitled  to  conclude  with 
Starling  that  the  formation  of  lymph  depends  on  the  two  factors,  the  intra- 
capillary  blood-pressure  and  the  permeability  of  the  capillary  wall,  and  that 
its  composition  will  depend  on  these  two  factors  and  on  the  changes  pro- 

duced in  it  by  diffusion  and  osmosis  between  itself  and  the  tissues  which  it 
bathes.  There  is  no  evidence  that  the  endothelial  cells  actively  form  lymph. 
Their  only  function  is  to  act  as  a  filtering  membrane,  and  all  injuries  to 
them  interfere  with  this  function,  and  make  them  more  permeable.  The 
nervous  system  has  no  direct  influence  on  the  formation  of  lymph,  but 
may  influence  it  by  altering  capillary  pressure  through  its  action  on  the 
muscular  fibres  of  blood-vessels. 

The  Movements  of  Lymph. — From  what  has  been  said  in  the  previous 
'section,  it  will  be  evident  that  as  the  lymph  passes  through  the  capillary 
Iwall  under  the  influence  of  the  blood-pressure,  it  is  this  pressure,  and  there- 

fore primarily  the  contractions  of  the  heart,  which  initiate  the  movement 
of  the  lymph  through  the  tissue  spaces  towards  the  lymph -vessels,  and 
along  these.      But  there  are  other  subsidiary  factors.      The   respiratory 
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movements  cause  a  variation  in  the  flow  from  the  thoracic  duct.  Each 
inspiration,  that  is,  each  descent  of  the  diaphragm,  causes  an  increase  of 
pressure  in  the  abdomen  and  a  fall  in  the  thorax,  which  empties  the 
abdominal  lymphatics  and  the  receptaculum  chyli  into  the  thoracic  duct. 
Each  expiration  reverses  the  pressure  in  the  thorax  and  abdomen,  causes  a 
collapse  of  the  thoracic  duct,  and  as  the  valves  in  the  duct  prevent  any 
reflux  into  the  abdomen,  the  lymph  is  forced  on  into  the  veins.  Each 
inspiration,  moreover,  causes  a  negative  pressure  in  the  intra-thoracic  veins, 
which  must-  cause  a  suction  of  lymph  from  the  thoracic  duct  into  the 
subclavian  vein.  The  contractions  of  all  the  muscles  of  the  body  also  press 
on  the  lymphatic  vessels  passing  through  them,  and  as  there  are  valves  in 
these  vessels  the  lymph  is  forced  always  in  the  same  direction.  In 
amphibia,  birds,  and  reptiles,  though  not  in  mammals,  there  are  lymph 
hearts,  muscular  sacs  which  assist  in  lymph  circulation.  Their  place  is 
supplied  in  mammals,  to  a  certain  extent,  by  the  muscular  fibres  which  are 
found  in  the  walls  of  the  larger  lymphatic  vessels,  while  the  flow  of  chyle 
through  the  lacteals  is  assisted  by  the  contraction  of  the  muscular  fibres 
of  the  intestinal  villi. 

It  is  quite  certain,  however,  that  not  all  the  lymph  which  is  poured 
out  into  the  tissue  spaces  is  passed  on  to  the  lymphatic  vessels  and 
thoracic  duct,  a  very  considerable  amount  of  it  is  reabsorbed  by  the  blood- 

vessels. In  a  resting  limb,  for  instance,  the  nutrition  of  the  muscles  goes 
on  without  there  being  any  lymph-flow  at  all  from  the  main  lymphatic 
trunk  of  the  limb,  and  there  are  now  many  experiments  on  record  proving 
that  colouring  matters,  salts,  etc.  are  absorbed  from  serous  cavities  and 
connective  tissue  spaces  with  much  greater  rapidity  by  the  blood-vessels 
than  by  the  lymphatics.  For  example,  if  methylene-blue  is  injected  into 
the  pleura,  the  dye  appears  in  the  urine  within  five  minutes,  while  the 
lymph  flowing  from  the  thoracic  duct  shows  no  trace  of  it  for  another 
twenty  minutes,  or  sometimes  much  longer.  Further,  the  extreme  rapidity 
with  which  effects  follow  on  the  hypodermic  injection  of  drugs  into  con- 

nective tissue  spaces  in  the  arm,  for  example,  could  not  be  attained  if  the 
drug  had  to  pass  along  the  circuitous  route  of  the  lymphatics  with  their 
slow  circulation.  The  process  here  is  evidently  one  of  diffusion  between 
the  blood  and  the  extra-vascular  fluids,  and  the  currents  between  the  two 
will  continue  as  long  as  any  difference  in  composition  exists  between  them. 
But  this  explanation  will  not  help  us  if  we  consider  the  absorption  of 
ordinary  lymph  or  of  dropsical  fluids,  that  is  to  say,  of  fluids  which  are 
isotonic  with  and  practically  the  same  as  blood-plasma.  Some  light  is 
thrown  on  the  subject  by  bleeding  experiments.  If  an  animal  be  bled  on 
one  occasion  to  a  very  large  amount,  or  be  bled  repeatedly  to  smaller 
amounts,  it  will  be  found  that  the  last  part  of  the  blood  collected  in  the 
first  case  and  the  blood  obtained  in  the  later  bleedings  in  the  second  case 
become  progressively  more  watery.  A  dilution  of  the  serum  takes  place, 
so  that  it  contains  less  solids,  and  is  increased  in  amount  relatively  to  the 
blood  corpuscles.  The  fluid  which  passes  thus  into  the  blood  is  certainly 
derived  from  the  tissue-spaces  and  not  from  the  lymph,  for  the  process 
goes  on  in  exactly  the  same  way  when  the  lymph-flow  into  the  blood  is 

stopped  by  tying  the  thoracic  duct.  Starling's  experiment  of  sending 
defibrinated  blood  through  the  vessels  of  a  healthy  limb,  and  through  those 
of  one  rendered  artificially  oedematous,  and  the  fact  that  in  the  latter  case 
the  blood  becomes  more  watery,  also  proves  that  the  blood-vessels  can  take 
up  isotonic  solutions  and  dropsical  fluids  from  the  tissue  spaces. 

Bleeding,  however,  means  a  diminution  of  intra-capillary  pressure,  and  I 
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this  diminution  is  evidently  associated  with  the  re-entry  of  fluid  into  the 
blood-vessels,  to  make  up  for  the  volume  which  has  been  lost,  just  as 
increase  of  capillary  pressure  was  shown  to  be  one  of  the  causes  of  increased 
lymph- transudation.  The  question  comes  at  once  to  be  asked,  Is  absorption 
dependent  on  the  same  physical  process  as  transudation  ?  There  seems 
little  doubt  that  it  is  so  in  the  case  where  the  capillary  pressure  is  lowered, 

as  by  bleeding,  and  where  the  initial  extra- vascular  pressure  is  not  unduly 
high,  but  the  case  seems  to  be  different  under  normal  conditions,  and 
where,  as  in  accumulations  of  dropsical  fluid,  the  extra-vascular  tension  is 
raised.  Here,  so  long  as  the  extra- vascular  pressure  is  raised  only  in  the 
region  of  the  capillaries,  a  backward  filtration  can  occur,  but  when  the 
extra- vascular  pressure  is  increased  round  the  veins  to  a  sufficient  extent, 
that  is  to  say,  to  a  point  above  the  pressure  in  the  veins,  it  results  in 
collapse  of  the  veins,  a  rise  of  capillary  pressure,  a  diminished  flow  of  blood 
through  the  part,  and  backward  filtration  ceases  to  be  possible.  In  this 
case,  and  probably  to  some  extent  in  the  other  cases  also,  absorption  into  the 
blood  depends  on  the  high  osmotic  pressure  of  the  proteids  of  the  blood- 
plasma.  These  are  very  indiffusible,  and  will  attract  water  from  the  other 
side  of  a  permeable  membrane  with  a  force  proportionate  to  the  difference 
in  their  amount  on  either  side  of  the  membrane.  We  know  that  the 

capillaries  of  the  limbs  are  almost  impermeable  to  proteids,  and  their  lymph 
contains  very  little  proteid.  The  proteids  left  in  solution  inside  the  capil- 

laries will  exert  an  osmotic  attraction  on  the  water  of  the  lymph.  A  rise 
in  capillary  pressure  will  increase  the  amount  of  lymph,  and  will  cause  it 
to  be  more  dilute,  so  that  there  will  be  an  increase  in  the  force  tending 
towards  absorption,  and  thus  in  situations  such  as  the  limbs,  where  the 
capillaries  are  impermeable,  temporary  rises  and  falls  in  pressure  will  cause 
so  nice  a  balance  between  transudation  and  absorption  that  there  will  be 
no  difference  in  the  lymph  flow  from  the  limb.  In  situations  where  the 
capillaries  are  very  permeable,  as  in  the  liver,  only  a  slight  increase  in 
capillary  pressure  will  be  required  to  cause  transudation,  and  as  the 
transuded  lymph  is  so  rich  in  proteid,  there  will  be  but  little  tendency  to 
reabsorption. 

It  is  practically  impossible  to  say  whether  or  how  proteids  are  absorbed 
by  the  blood-vessels. 

The  Functions  of  Lymph. — These  are  manifold,  but  may  be  grouped 
under  the  three  heads  of  nutrition  of  tissues,  metabolism,  and  defence.  In 
nutrition  the  majority  of  the  substances  required  are  taken  up  by  the 
tissues  from  the  blood  by  a  process  of  diffusion,  but  this  must  take  place 
by  the  intermediation  of  the  lymph,  as  the  fluid  which  bathes  the  tissues. 
The  only  difficulty  is  with  regard  to  the  supply  of  proteid  to  the  tissues. 
The  large  molecules  of  these  render  their  diffusion  practically  impossible, 
and  the  only  possible  source  is  the  proteid  which  has  filtered  through  the 
vessel  walls  in  the  lymph.  The  two  other  views  which  have  been  put 
forward  are,  first,  that  the  endothelial  cells  of  the  vessels  can  take  up 
proteid  from  the  blood  and  pass  it  on  to  the  tissues  as  required  ;  and,  second, 

Hofmeister's  view,  that  the  leucocytes  act  as  carriers  of  proteid  to  the 
tissues.  The  former  view  has  been  shown  to  be  unlikely  in  the  foregoing 

sections ;  Hofmeister's  view  has  been  abandoned  because  his  premises  are 
now  understood  more  fully  and  interpreted  differently.  In  any  case  the 
tissue  cells  make  use  of  the  proteid  in  the  lymph,  the  amount  of  which  is 
proportioned  to  their  general  needs  by  the  normal  or  acquired  permeability 
of  the  capillary  wall.  What  is  not  utilised  passes  into  the  lymphatic 
circulation. 
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As  regards  metabolism,  the  more  active  an  organ  the  greater  the  lymph- 
flow  from  it.  The  two  typical  experiments  which  show  this  are  the  increase 
of  lymph-fiow  from  an  active  muscle,  and  the  increased  flow  and  increase 
in  concentration  of  the  lymph  from  the  liver  after  the  intravenous  injection 
of  bile,  which  also  increases  the  activity  of  the  liver.  Of  course  part  of 
the  increased  lymph-flow  in  such  cases  is  due  to  the  increased  blood-supply 
to  active  organs ;  but  it  has  often  been  suggested  that  the  lymph-stream  is 
utilised  to  carry  off  those  metabolic  products  which  would  be  too  injurious 
if  they  were  passed  directly  into  the  blood.  These  products  are  supposed 
to  be  conveyed  to  the  lymph-glands,  where  they  are  rendered  innocuous, 
and  they  are  regarded  as  the  agents  which  normally  incite  the  leucocytes 
in  the  glands  to  proliferation.  The  leucocytes  destroy,  remove,  or  ingest 
the  injurious  substances,  and  the  lymph  is  thus  rendered  fit  to  mingle 
with  the  blood-plasma. 

The  increased  flow  of  a  more  concentrated  lymph  is  one  of  the  first 
signs  of  defence  against  any  irritant,  and  is  probably  intended  for  several 
different  purposes,  for  the  better  nutrition  of  tissues  whose  vitality  is 
lowered,  in  order  that  the  bactericidal  power  of  its  constituents  may  be 
exercised,  to  furnish  nourishment  to  leucocytes,  and,  in  case  the  energies  of 
the  cells  on  the  spot  are  overtaxed,  to  convey  the  irritant  or  its  products  to 
the  nearest  lymphatic  gland,  there  to  be  dealt  with. 

Lymphatic  Vessels. — These  are  found  in  addition  to  a  blood-vascular 
system  in  all  vertebrate  animals,  while  in  those  of  the  invertebrates,  which 
possess  a  vascular  system  of  any  kind,  the  circulating  fluid  in  most  cases 
more  nearly  resembles  lymph  than  blood.  The  addition  of  red  corpuscles 
and  of  a  blood-forming  bone-marrow  is  a  comparatively  late  event  in  the 
history  of  evolution. 

The  lymphatic  system  is  not  a  closed  system,  as  the  radicles  of  the 
lymph  capillaries  open  almost  everywhere  into  connective  tissue  spaces.  In 
some  of  the  intestinal  villi  the  radicles  terminate  with  closed  ends,  but  the 
other  mode  is  by  far  the  more  frequent.  The  lymph  capillaries  are  much 
like  blood  capillaries  in  structure,  as  they  are  simply  tubes  of  endothelial 
cells,  but  are  much  more  irregular  in  size  and  shape.  The  larger  lymphatics 
into  which  they  open  have  their  walls  strengthened  by  connective  tissue  to 
a  slight  extent,  and  the  very  largest  contain  some  non-striped  muscular 
fibres  and  resemble  veins  in  structure.  All  lymphatics  above  the  very 
smallest  are  provided  with  valves,  so  that  the  current  through  them,  in 
normal  conditions,  must  always  be  towards  the  thoracic  duct. 

The  serous  cavities  are  structurally  simply  large  connective  tissue  spaces, 
and  communicate  freely  by  means  of  stomata — openings  round  which 
modified  endothelial  cells  are  arranged — with  the  lymphatics  which  run  in 
their  walls. 

The  course  of  the  vessels  will  be  found  sufficiently  described  in  the 
subjoined  table  of  the  glands.  They  always  run  near  blood-vessels,  but 
there  are  the  widest  individual  differences  in  their  course. 

Lymphatic  Glands. — Structure. — The  essential  facts  in  the  structure  of  j 
these  bodies  can  be  briefly  stated  as  follows : — The  afferent  lymph-vessels 
open  through  a  fairly  strong  capsule  into  a  sinus  which  surrounds  the  gland 
everywhere  except  at  the  hilus.     Connective  tissue  processes  (trabecule)  j 
from  the  capsule  penetrate  the  gland  at  many  points,  and  the  external 
sinus  is  prolonged  around  these  so  as  to  form  a  series  of  paths  into  the  j 
substance  of  the  gland.     The  trabecule  become  thinner,  and  about  the  ; 
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middle  of  the  gland  become  continuous  with  the  ordinary  reticular  tissue. 
The  lymph-paths,  thus  set  free,  pass  off  at  various  angles,  anastomose  freely 
with  one  another,  and  finally  unite  in  a  number  of  efferent  vessels  which 

pass  out  at  the  hilus.  Every  lymph-path  inside  the  capsule  is  beset  with 
obstacles  in  the  form  of  delicate  strands  of  connective  tissue  which  stretch 
across  them  in  every  possible  direction,  and  any  given  particle  can  only  pass 
from  the  afferent  to  the  efferent  vessels  by  following  a  very  tortuous  course. 
Moreover,  the  interstices  of  the  reticular  tissue  of  the  rest  of  the  gland  open 
freely  into  the  lymph-paths,  and  this  tissue  is  packed  with  leucocytes,  mostly 
of  the  variety  known  as  small  lymphocytes.  These  leucocytes  are  almost  all 
formed  in  the  gland,  and  most  freely  in  its  outer  subcapsular  part,  where 
in  any  gland  which  is  at  all  active  many  germ-centres  will  be  found — 
portions  of  the  reticular  tissue  with  a  special  arrangement  of  blood-vessels 
and  connective  tissue  which  facilitates  the  multiplication  of  leucocytes. 
In  the  deeper  parts  of  the  gland  germ-centres  are  less  numerous,  but  some 
leucocyte  proliferation  is  found  there  also.  By  the  constant  pressure  of 
new-formed  cells  from  within,  those  in  the  neighbourhood  of  the  lymph- 
sinus  and  lymph-paths  are  forced  into  these  spaces,  and  are  made  to  deal 
with  all  materials  brought  by  the  lymph  to  the  gland.  Many  of  them  are 
carried  off  by  the  lymph-stream,  which  is  always  richer  in  cells  on  the 
proximal  than  on  the  distal  side  of  a  gland,  but  many  remain  in  the 
lymph-paths,  especially  those  which  have  ingested  any  material  from  the 
lymph,  for  if  the  material  is  nutrient  they  become  large  cells  and  can  no 
longer  pass  through  the  obstacles,  while  if  the  material  is  injurious  they  die, 
and  are  generally  ingested  by  other  cells.  It  is  obvious  that  the  supply  of 
leucocytes  is  greatest  at  the  outer  part  of  the  gland  in  order  to  meet  and 
deal  with  the  lymph  brought  in  by  the  afferent  vessels. 

Functions. — A  lymph-gland  has,  therefore,  three  main  functions.  It 
slows  the  lymph -stream  by  the  extreme  tortuosity  and  intricacy  of  its 
channels ;  it  ensures  that  every  particle  of  lymph  shall  be  brought  under 
the  influence  of  living  cells,  and  it  furnishes  leucocytes  to  the  lymph,  and 
through  that  to  the  blood.  The  time-honoured  comparison  to  a  filter  is 
only  partly  accurate  or  apposite,  because  it  leaves  out  of  count  the  most 
important  of  the  functions  of  the  gland,  the  vital  action  of  the  cells  which 
inhabit  it.  In  all  probability  in  health  this  action  is  largely  a  chemical 
one ;  it  seems  probable  that  some  metabolic  products  carried  in  the  lymph 
are  altered  before  that  fluid  is  passed  into  the  blood,  and  this  can  only  be 
done  by  the  leucocytes.  In  disease  these  cells  have  to  deal  with  organisms 
and  their  products  on  the  one  hand,  and  with  the  cells  of  new  growths  on 
the  other,  but  short  of  actual  disease  there  are  many  conditions  where  their 
iction  is  of  importance.  For  example,  where  a  haemorrhage  has  occurred  in 
i  limb,  from  a  bruise  let  us  say,  the  nearest  lymphatic  gland  will  be  found 
to  have  some  of  the  cells  in  its  lymph-paths  gorged  with  blood  pigment  or 
tfith  the  remains  of  broken-down  red  corpuscles.  Again,  the  axillary  glands 
)f  a  man  with  tattooed  arms,  or  the  bronchial  glands  of  a  coal-miner,  contain 
nasses  of  pigment  or  of  carbon,  as  the  case  may  be,  which  have  been 
prevented  from  passing  into  the  blood.  When  a  cancer  occurs  in  the 
peripheral  district  of  a  lymph-gland,  cells  from  it  pass  along  the  lymphatic 
vessels  and  are  caught,  first,  in  the  external  sinus,  and  beyond  any  doubt 
>he  first  of  such  cells  to  arrive  are  invariably  destroyed  by  the  leucocytes  of 
■he  gland.  It  is  only  when  the  supply  of  cells  is  so  great  as  to  overcome 
esistance,  or  when  the  nutrition  of  the  individual  is  so  much  impaired  that 
ie  cannot  keep  his  glands  in  fighting  order,  that  the  cancer  gets  a  footing, 
t  begins  to  grow,  first,  always  in  the  external  sinus,  and  spreads  thence  to 
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the  hilus.  But  there  is  another  provision  in  the  gland  which  comes  to  be 
of  importance — the  capsule.  This  is  sufficiently  strong  and  dense  to  confine 
the  struggle  to  the  limits  of  the  gland,  and  it  is  only  after  the  whole  of  the 
gland  has  become  converted  into  cancerous  tissue  that  the  capsule  gives 
way  and  allows  a  spread  into  surrounding  tissues.  This  encapsulation  of 
the  struggle  is  equally  important  in  organismal  infections.  After  the  first 
gland  has  been  vanquished,  it  is  compelled  to  allow  the  passage  of  the 
invaders,^ but  as  long  as  possible  it  insists  that  they  shall  pass  along  the 
proper  paths;  the  lymph- vessels,  in  the  course  of  which  they  will  find  fresh  de- 

fences, and  that  they  shall  be  kept  out  of  the  comparatively  defenceless  peri- 
glandular tissues.  The  lymph-glands  thus  concentrate  organismal  attacks 

on  themselves,  and  often  sacrifice  themselves  for  the  whole  organism.  It 
must  not  be  forgotten  that  they  are  not  the  first  line  of  defence,  that  role 
belongs  to  the  skin  and  mucous  membranes,  and  it  is  only  when  these  are 
passed,  sometimes  without  a  visible  lesion,  that  the  glands  come  into  play. 
The  gland  nearest  to  the  primary  seat  of  infection  is  always  first  affected, 
and  thereafter  infection  spreads  along  definite  paths..  An  enlarged  or 
inflamed  lymph-gland  should  always  make  us  examine  the  skin  or  mucous 
membrane  distal  to  it ;  primary  affections  of  lymph-glands  are  of  the  rarest 
possible  occurrence.  If  an  infection  once  makes  its  way  into  the  glandular 
chain  and  masters  the  glands,  it  passes  from  one  to  the  other,  quickly  or 
slowly,  affecting  gland  after  gland,  until  ultimately  the  terminal  lymph- 
channels  are  reached,  and  through  them  the  blood  becomes  infected. 

The  physician  or  surgeon  is  apt  to  underestimate  the  power  of  resistance 
of  lymph-glands,  because  in  the  nature  of  things  he  is  a  witness  only  of 
their  lost  battles,  those  which  they  win  remain  unknown.  That  the 
victories  are  more  frequent  than  we  are  in  the  habit  of  realising  is  well 
illustrated  by  some  observations  of  Manfredi.  He  examined  eighty-eight 
normal  animals  and  the  bodies  of  three  men  who  had  died  of  non-infectious 

diseases,  and  in  seventy-eight  of  the  animals  and  all  the  men  found  that  he 
could  cultivate  organisms  from  some  one  or  more -of  the  lymph-glands, 
while  the  rest  of  the  body,  with  the  occasional  exception  of  the  liver  and 
spleen,  was  found  to  be  sterile.  Cultivation  was  successful  most  often  from 
the  subcutaneous  glands,  then  from  the  bronchial,  and  least  frequently  from 
the  mesenteric.  The  relative  infrequency  of  mesenteric  infection  is,  of 
course,  due  to  the  fact  that  the  lymphoid  tissue  in  the  wall  of  the  intestine 
serves  all  the  purposes,  as  far  as  defence  goes,  of  a  lymph-gland,  and,  as  is 
well  known,  is  practically  never  quite  sterile,  though  it  prevents  organisms 
reaching  the  mesenteric  glands.  Manfredi  also  found  that  he  could 
introduce  small  numbers  of  such  organisms  as  B.  prodigiosus  and  anthracis 
through  the  skin  by  producing  slight  irritation,  and  that  the  nearest  glands 
contained  the  organisms  in  a  virulent  state  for  four  or  five  days,  and  in  a 
less  virulent  condition  for  several  days  longer,  while  the  rest  of  the  animal 
remained  sterile  and  unaffected.  If  an  organism  of  such  rapid  growth  as 
the  anthrax  bacillus  can  remain  latent  for  so  long,  it  is  not  to  be  wondered 
at  that  slow-growing  organisms  like  the  tubercle  bacillus  may  be  latent  for 
vastly  longer  periods,  and  that  a  forgotten  gland  in  the  neck  may  give  rise 
at  last  to  a  miliary  tuberculosis. 

In  order  to  show  the  course  pursued  by  infections  from  gland  to  gland 
I  have  compiled  the  following  table,  the  materials  for  which  were  taken 
from  Sappey,  Quain,  Testut,  Cornet,  and  other  authorities.  This  will 
enable  the  reader  at  a  glance  to  see  from  what  region  any  gland  has  become 
infected,  and  what  will  be  the  next  series  of  glands  to  suffer : — 
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Table  op  Lymphatic  Glands,  with  the  Source  of  their  Afferent  Vessels, 
and  Destination  of  their  Efferent  Vessels. 

Name  and  Situation  of  Glands. Receive  Afferent  Vessels  from  :- Send  Efferent  Vessels  to : 

Parotid :  superficial  facial  or 
anterior  auricular ;  on  and 
in  the  substance  of  the  paro- 

tid gland,  and  in  front  of  the 
external  auditory  meatus. 

Internal  max  illary :  deep  facial 
or  buccinator;  on  the  pos- 

terior part  of  the  buccinator 
muscle  and  side  wall  of  the 

pharynx. 
Occipital ;  on  the  origin  of  the 
trapezius. 

Mastoid,  on  posterior  auricular  ; 
on  theinsertion  of  the  sterno- 
mastoid  behind  the  ear. 

Submaxillary  ;  on  the  submax- 
illary gland,  and  between 

it  and  the  inner  surface  of 
the  lower  jaw. 

Superficial  cervical  or  super- 
ficial jugular ;  on  the  upper 

lateral  parts  of  the  neck,  in 
front  of  the  sterno-mastoid, 
along  the  external  jugular 
vein. 

Deep  superior  cervical  or  supe- 
rior jugular  ;  on  the  bifurca- 
tion of  the  carotid,  along  the 

internal  jugular  to  the  base 
of  the  skull. 

Dcepinferiorcervicalfycinferior 
jugular  and  supraclavicular  ; 
the  former  on  both  sides 

of  the  large  blood-vessels, 
the  latter  in  the  supraclavi- 

cular fossa,  uniting  to  form 
one  chain. 

Head  and  Neck 

The  temples  and  surrounding 
region,  the  skin  of  the  ear, 
and  the  eyelids. 

The  temples,  spheno-maxillary 
fossa,  cavity  of  the  orbit  and 
nose,  the  upper  jaw,  palate, 
and  pharynx,  perhaps  from 
the  cranial  cavity. 

The  top  and  back  of  the  head. 

Parts  at  the  back  of  the  ear. 

Face,  lips,  floor  of  the  mouth, 
salivary  glands,  forehead, 
eyelids>  bridge  of  the  nose 
and  alse  nasi,  gums  and 
teeth  of  thelower  jaAV,  tongue, 
efferent  vessels  of  the  parotid 

glands. The  outer  ear,  skin  of  the 
front  and  back  of  the  neck, 
efferent  vessels  of  the  occi- 

pital and  mastoid  glands, 
and  partly  those  from  the 
parotid  and  submaxillary 

glands. Cranial  cavity,  part  of  the 
tongue,  larynx.thyroid  gland, 
lower  part  of  the  pharynx, 
deep  muscles  of  the  neck, 
efferent  vessels  of  the  deep 
facial,  and  some  from  the 
submaxillary  glands. 

All  lymphatic  vessels  of  the 
head  and  neck,  efferent  vessels 
of  the  superficial  cervical  and 
deep  superior  cervical  glands. 

Cubital ;  occasionally  at  the 
bend  of  the  elbow,  more  con- 

stantly above_and  in  front  of 
the  internal  condyle  of  the 
humerus. 

Axillary;  on  vessels  and  nerves 
of  axilla,   on  lower  edge  of 

i  pectoralis  major. 

Arm 

Ulnar  side  of  hand  (radial 
side  runs  directly  to  axilla), 
efferent  vessels  from  glands 
in  the  forearm  when  present. 

Arm,  mamma,  the  side  of  the 
chest  from  the  level  of  the 
umbilicus  upwards. 

Submaxillary   and    superficial 
cervical  glands. 

Deep  superior  cervical  glands. 

Superficial  cervical  glands. 

Superficial  and  deep   cervical 

glands. Superficial   cervical  and  deep 
superior  cervical  glands. 

Deep  inferior  cervical  glands. 

Deep  inferior  cervical  glands, 

Unite  to  form  jugular  lym- 
phatic trunk,  which  on  the 

left  side  runs  into  the  thoracic 
duct ;  on  the  right  side  into 
the  common  lymphatic  duct, 
the  subclavian  vein,  or  in- 

ternal jugular  vein.  Other 
branches  pass  from  and  to 
the  axillary  and  thoracic 
glands.  By  the  help  of  some 
glands  found  in  the  middle 
of  the  neck  they  sometimes 
form  a  continuous  chain  with 
those  of  the  other  side. 

Axillary  glands. 

Axillary  lymphatic  trunk,  open- 
ing into  thoracic  duct  or  right 

lymphatic  trunk,  or  into  sub- 
clavian vein.  These  glands 

are  continuous  with  the  deep 
inferior  cervical. 
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Table  op  Lymphatic  Glands — Continued. 

Name  and  Situation  of  Glands. Receive  Afferent  Vessels  from  :- Send  Efferent  Vessels  to  : 

Sternal ;  along  internal  mam- 
mary vessels. 

Intercostal ;  on  either  side  of 
spinal  column. 

Anterior  mediastinal ;  in  front 
of  the  aortic  arch  and  inno- 

minate veins  ;  a  lower  set  in 
front  of  the  pericardium  just 
above  the  diaphragm. 

Posterior  "mediastinal ;  along 
the  thoracic  aorta. 

Bronchial ;  small  ones  in  the 
hilum  of  the  lung  on  the 
branches  of  the  bronchi, 
larger  on  the  lower  part  of 
the  trachea,  its  bifurcation, 
and  the  large  bronchi. 

Popliteal ;  superficial  round 
the  termination  of  the  short 
saphenous  vein  ;  deep  on  the 
popliteal  vessels. 

Superficial  superior  inguinal ; 
obliquely  in  the  line  of  Pou- 

part. 
Superficial  inferior  inguinal ; 
vertically  along  upper  end  of 
long  saphenous  vein. 

Deep  inguinal;  on  inner  sideof 
femoral  vein  and  in  femoral 
ring. 

External  iliac;  on  the  external 
iliac  vessels. 

Internal  iliac  ;  along  internal 
iliac  vessels. 

Sacral ;  in  hollow  of  sacrum. 

Lateral  lumbar;  on  either  side 
in  the  intervals  between  the 
transverse  processes  of  the 
vertebrae. 

Median  lumbar ;  along  the 
trunk  and  about  the  bifur- 

cation of  the  aorta. 

Mesenteric;  between  the  layers 
of  the  mesentery,  and  round 
the  trunk  of  the  superior 
mesenteric  artery. 

Coeliac ;  surround  the  coeliac 
axis  and  the  aorta  above  the 
superior  mesenteric  artery. 

Thorax 

Anterior  walls  of  thorax  and 
abdomen,  anterior  part  of 
diaphragm,  inner  part  of 
mamma. 

Walls  of  thorax  and  costal 

pleura. Thymus,  pericardium,  heart, 
upper  surface  of  anterior  half 
of  liver,  and  of  diaphragm, 
efferent  vessels  from  sternal 

glands. (Esophagus,  hinder  parts  of 
pericardium  and  diaphragm. 

Lung,  also  trachea  and  pos- 
terior wall  of  heart,  efferent 

vessels  of  posterior  media- 
stinal glands. Leg 

Superficial,  surface  of  the  leg 
in  the  region  of  the  short 
saphenous  vein  ;  deep,  deep 

lymph- vessels  of  the  leg. 
Anterior  abdominal  wall,  but- 

tocks, perinaeum,  anus,  and 
external  genitals  (lower  part 
of  vagina). 

Surface  of  leg. 

Deep  lymphatics  of  leg,  some 
of  efferent  vessels  of  super- 

ficial inguinal  glands. 

Abdomen 

Abdominal  wall,  efferent  ves- 
sels from  inguinal  glands. 

Pelvic  viscera  and  parietes, 
vagina,  cervix,  and  lower  part 
of  uterus. 

Pelvic  viscera  and  parietes, 
rectum. 

Posterior  part  of  abdominal 
wall. 

Sigmoid  flexure,  kidneys, 
suprarenals,  testicles,  ovaries, 
tubes,  and  upper  part  of 
uterus,  posterior  part  of  dia- 

phragm, efferent  vessels  from 
iliac  and  sacral  glands,  and 
some  from  lateral  lumbar 

glands. Lacteals  of  small  intestine, 
and  colon  down  to  the  sig- 

moid flexure. 

Stomach,  upper  half  of  duo- 
denum, pancreas,  spleen, 

greater  part  of  the  liver. 

Anterior  mediastinal  glands,  or 

lymphatic  trunks. 

Thoracic  duct,  or  right  lym- 

phatic duct. Right  and  left  lymphatic 
trunks. 

Bronchial  glands  or  thoracic duct. 

Left,  with  or  without  efferent 
vessels  of  sternal  and  media- 

stinal glands  to  thoracic  duct ; 

right  form  broncho  -  media- 
stinal trunk,  which  receives 

the  efferent  vessels  of  the 
remaining  glands  of  the  right 
side  of  the  thorax. 

Inguinal  glands. 

Deep  inguinal  glands,   or  ex- ternal iliac  glands. 

Deep   inguinal  glands,  or  ex-  j 
ternal  iliac  glands. 

Pass  through  femoral  ring  to' external  iliac  glands. 

Median  lumbar  glands. 

Median  lumbar  glands. 

Median  lumbar  glands. 

Median  lumbar  glands  and 
lumbar  lymphatic  trunks, 
which  unite  to  form  com 
mencement  of  thoracic  duct. 

Lumbar  lymphatic  trunks. 

Join  efferent  vessels  of  coeliac 

glands  to  form  intestinal  lym- 
phatic trunk,  opening  into thoracic  duct. 

Intestinal  lymphatic  trunk. 
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A  few  clinical  examples  may  be  cited  to  illustrate  those  anatomical 
facts.  Thus  in  children  enlargement  of  the  occipital  glands  should  always 
indicate  examination  of  the  scalp  for  suppurative  processes  and  for  pediculi ; 
enlargement  of  the  internal  maxillary  glands,  almost  invariably  associated 
with  that  of  the  deep  superior  cervical,  is  a  strong  presumption  in  favour  of 
the  presence  of  adenoids.  Affection  of  the  axillary  glands,  in  a  woman, 
should  make  us  look  at  the  mamma, — of  the  inferior  superficial  inguinal, 
should  suggest  some  lesion  of  the  foot  or  toes, — of  the  superficial  superior 
inguinal,  should  make  us  suspect  an  affection  of  the  genitals  or  anus.  Such 
examples  might,  of  course,  be  multiplied  indefinitely. 

Lymphatic  glands  are  extremely  variable  in  number  and  size  in  in- 
dividuals in  any  given  situation,  but  it  is  not  so  commonly  recognised  that 

fresh  glands  may  be  formed  on  comparatively  slight  stimulus,  and  may  dis- 
appear when  the  stimulus  is  withdrawn.  The  best  known  example  of  this 

is  the  increase  in  the  glands  of  the  axilla  during  lactation.  When  the 
process  terminates  many  of  the  glands  become  involuted  and  transformed 
into  fat,  but  should  a  carcinoma  appear  later  in  the  breast  the  glands  are 
again  developed.  Moreover,  glands  which  have  been  removed  are  very 
readily  replaced,  and  the  newly-formed  glands  are  not  distinguishable  from 
the  original  ones  after  some  time.  This  depends  upon  the  fact  that  these 
glands,  though  complicated  in  appearance,  are  really  very  simple  in  structure, 
and  require  nothing  for  their  development  or  re-formation  which  is  not  pre- 

sent in  any  loose  connective  tissue.  The  necessary  elements  are  lymphatic 
vessels  and  the  connective  tissue  surrounding  them,  and  blood-vessels. 
The  leucocytes  are  brought  both  by  the  lymph- vessels  and  the  blood,  and 
entangled  in  the  meshes  of  the  connective  tissue.  Lymph-glands  taken 
from  the  same  situation  in  different  normal  individuals  will  be  found  also 
to  vary  immensely  in  activity.  This  can  be  measured  by  the  number  of 
germ-centres  in  the  cortex,  and  by  the  number  of  mitotic  figures  in  the 
leucocytes  of  these  germ-centres. 

The  entire  system  of  lymphatic  glands,  therefore,  forms  an  organ  of 
defence  which  varies  in  power  immensely  according  to  the  needs  and  con- 

stitution of  the  individual.  It  is  interesting  to  note  that  in  animals  the 
development  of  the  system  varies  much  according  to  the  race  and  habits  of 
the  animal.  The  glands  are  few  and  small  in  the  rodents,  more  numerous 
in  the  carnivores,  still  better  developed  in  the  ungulates,  and  best  of  all  in 
man.  The  glands  in  different  regions  of  the  body  are  not  all  equally 
important  in  a  morphological  sense.  Those  which  I  have  elsewhere  called 

"primary"  lymph-glands  are  those  which  are  the  first  to  be  developed  in 
all  mammals,  and  which  are  possessed  by  all  mammals  which  I  have 
examined.  They  are  the  glands  surrounding  the  large  vessels  of  the  neck, 
those  of  the  axilla,  groin,  and  those  at  the  root  of  the  mesentery.  The 

"  secondary "  glands  are  those  at  the  bend  of  the  elbow,  in  the  popliteal 
space,  in  the  mesentery,  round  the  aorta  and  iliac  arteries,  etc.  These  are 
developed  in  some  animals  in  foetal  life,  in  others  not  till  after  birth,  and 

sometimes  imperfectly  even  in  the  adult.  The  "  tertiary  "  glands  in  man 
include  those  which  are  not  constantly  present,  as,  for  instance,  the  pre- 

laryngeal glands,  and  which  lie  off  the  main  course  of  the  lymph-stream, 
and  those  which  are  formed  in  adult  life  on  some  special  occasion,  as  during 
the  exceptional  activity  of  some  organ,  or  in  pathological  conditions.  The 

a '  primary  "  glands  all  lie  at  points  towards  which  numbers  of  lymph-vessels 
3onverge,  and  near  large  arteries.  The  "  secondary  "  glands  are  generally 
interposed  in  the  course  of  main  channels  or  at  secondary  junctions,  while 
the  "  tertiary  "  ones  either  lie  off  the  main  stream  altogether,  or  are  used  to 
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reinforce  pre-existing  ones.  They  are  probably  sometimes  developed  from 
the  small  collections  of  lymphoid  tissue,  which  may  be  found  here  and 
there  on  the  course  of  the  lymphatics,  by  a  process  identical  with  that 
passed  through  in  foetal  life. 

Thoracic  Duct. — As  has  been  already  indicated  in  the  table  given 
above,  there  is  a  certain  amount  of  variation  in  the  vessels  which  flow  into 
the  duct,  and  there  is  a  possibility  of  variations  also  in  the  place  into  which 
the  duct  opens.  This  is  usually  the  outer  side  of  the  left  internal  jugular 
vein,  in  the  angle  formed  by  its  junction  with  the  subclavian  vein,  but  it 
may  be  into  either  of  these  veins  at  other  spots  or  into  other  veins  low  down 
in  the  neck,  by  one  or  several  openings.  The  only  practical  importance  of 
this  point  is  that  the  surgeon  when  operating  in  this  neighbourhood  should 
be  on  his  guard  against  finding  the  duct  in  some  unexpected  situation. 
But  little  is  known  of  the  affection  of  the  duct  by  disease.  An  eruption  of 
tubercles  in  its  walls  has  been  found  to  be  followed,  as  might  be  expected, 
by  miliary  tuberculosis,  and  there  are  several  cases  on  record  where  cancer 
of  various  abdominal  organs  has  caused  a  secondary  affection  of  the  duct 
which  has  occluded  it.  I  saw  recently  a  case  of  cancer  of  the  pancreas 
where  this  had  taken  place,  and  where  a  true  chylous  ascites  had  occurred 
from  the  resulting  dilatation  and  rupture  of  lacteals.  If  the  obstruction 
takes  place  in  the  thorax  one  or  both  pleural  cavities  may  be  filled  with 
chylous  fluid,  but  as  a  general  rule  cancer  of  the  duct  is  not  followed  by 
chylous  extravasations  because  the  process  of  blocking  is  usually  a  very 
gradual  one,  and  there  is  time  for  an  anastomotic  circulation  to  form,  and 
for  the  right  lymphatic  duct,  for  instance,  to  assume  the  functions  of  the 
thoracic  duct.  The  intercommunication  of  lymphatic  vessels  is  always  so 
free  that  there  is  usually  little  difficulty  about  this. 

Diseases  of  Lymphatic  Vessels. — Those  of  importance  are  inflamma- 
tion, acute  and  chronic,  and  dilatation,  congenital  and  acquired. 

Acute  Lymphangitis. — This,  practically  invariably,  is  the  result  of  a 
wound  or  other  breach  of  surface  which  has  become  septic,  or  of  some  other 
source  of  septicity.  Either  the  organisms  themselves,  or  their  toxins,  are 
carried  along  the  vessels,  and  give  rise  to  inflammation  in  their  train,  the 
degree  and  exact  nature  of  which  differ  with  the  organism  present.  As  a 
rule  the  process  stops  at  the  first  gland  above  the  lesion,  which  usually 
becomes  enlarged  and  tender,  but  it  may  pass  from  gland  to  gland,  and 
give  rise  ultimately  to  a  general  septicsemia.  Dissecting-room  and  post- 

mortem wounds  of  the  hand  give  an  opportunity  of  examining  such  cases. 
From  the  wound  red  lines,  often  hard  and  raised,  extend  either  to  the 
cubital  glands  or  sometimes  to  the  axilla,  when  the  main  vessels  alone  are 
affected  ;  the  arm  is  painful,  tender,  and  may  be  cedematous,  and  the  patient 
is  feverish.  The  walls  of  the  vessels  are  inflamed,  and  there  may  be  some 
spread  of  the  inflammation  into  the  tissues  round.  The  lymph  in  the 
vessels  is  coagulated.  Sometimes  the  smaller  channels  are  also  affected,  and 
the  inflammation  in  the  skin  then  becomes  so  widespread  that  it  is  difficult 
to  distinguish  it  from  a  cellulitis,  while  if  the  deeper  vessels  alone  are 
affected,  the  limb  may  become  brawny  and  cedematous  without  the  develop- 

ment of  the  characteristic  superficial  lines.  If  the  invading  organisms  are 
pus-producers,  foci  of  suppuration  may  form  in  the  course  of  the  vessels ;  or 
when  the  acute  symptoms  have  passed  off,  the  thrombosis  of  the  proximal 
vessels  may  give  rise  to  a  long-standing  oedema  of  the  limb.  In  treatment 
the  first  thing  to  be  done  is  to  stop  the  supply  of  organisms  or  toxins  from  < 
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the  wound  or  other  source  of  infection  ;  it  is  to  be  rendered  aseptic  by 
whatever  means  are  necessary  in  the  individual  case.  The  affected  limb  is 
to  be  kept  at  rest,  and  pain  relieved  by  evaporating  lotions,  lead  and 
opium  fomentations,  belladonna,  etc.  Abscesses  must  be  opened  and,  if 

there  is  any  threatening  of  septicaemia,  the  patient's  strength  supported 
by  all  possible  means.  Where  the  condition  results  in  solid  oedema, 
massage  and  elastic  pressure  should  be  tried,  but  the  affection  is  apt  to  be 
tedious,  for  it  usually  takes  some  time  for  new  lymph-channels  to  be  formed 
in  place  of  those  which  have  become  so  completely  occluded. 

Chronic  Lymphangitis. — This  may  be  a  sequel  of  the  acute  condition  or 
may  occur  independently  as  a  result  of  infection  with  the  more  slowly 
growing  organisms.  A  good  example  of  this  is  the  cord-like  thickening 
of  the  lymphatics  of  the  penis  which  sometimes  follows  the  primary  sore  of 
syphilis,  and  which,  as  a  rule,  subsides  in  due  course.  Tubercle  may  also 
occasionally  give  rise  to  a  similar  condition,  which  shows  itself  rather  by 
the  formation  of  tubercular  foci  in  the  course  of  the  lymphatic. 

Dilatation  of  Lymphatics. — This  term  may  be  used  for  the  whole  group 
of  cases  which  are  variously  known  as  lymphangiectasis,  lymphangioma, 
lymphatic  nasvus,  and  lymphatic  varix,  according  to  the  individual  peculiari- 

ties of  the  case.  In  a  tissue  which  consists  of  such  simple  elements  as 
the  lymphatics  there  is  no  room  for  any  great  difference  in  appearance, 
except  as  far  as  different  parts  of  the  body  are  affected,  and  the  con- 

genital forms  of  the  condition  are  practically  identical  with  the  acquired. 
The  enlargement  of  the  tongue,  known  as  macroglossia,  for  instance,  may 
be  congenital,  or  may  be  the  result  of  blocking  of  the  lymphatics  later 
in  life  as  a  result  of  trauma  or  inflammation.  The  similar  condition  of 

the  lips,  macrocheilia,  and  of  the  cheek,  macromelia,  is  practically  always 
congenital.  Lymphangiectasis  or  lymphangioma  is  the  name  given  to  a 
dilatation  of  lymph-vessels  which  most  usually  occurs  in  the  skin ;  the 
former  name  is  applied  if  we  regard  the  condition  as  a  dilatation  of  pre- 

existing vessels,  the  latter  if  they  are  supposed  to  be  a  new  formation. 
Any  part  of  the  skin  may  be  affected,  but  most  usually  the  inner  side  of 
the  thigh,  and  with  relative  frequency  the  prepuce,  abdomen,  the  elbows, 
and  ankles.  The  skin  at  first  is  irregularly  elevated,  with  an  appearance, 
minus  the  colour,  like  the  rind  of  an  orange ;  later,  when  vesicles  have 
formed,  it  is  compared  by  Walker  to  a  white  raspberry  cut  open  and  laid 
on  the  skin.  There  may  be  one  or  several  patches,  and  the  larger  lym- 

phatic trunks  may  also  be  varicose,  showing  either  cylindrical,  beaded  and 
semi-transparent  enlargements,  or  ampulla?  along  their  course.  There  may 
be  some  oedema.  The  vesicles  are  deep  and  have  thick  walls,  and  when 
pricked  or  ruptured  discharge  lymph  and  go  on  discharging  it.  Electro- 

lysis of  the  vesicles,  repeated  if  necessary,  will  sometimes  cure  the  condition, 
or  the  patch  may  require  excision.  This  should  go  wide  of  the  disease,  as 
otherwise  the  tendency  to  recur  is  great.  Where  larger  vessels  are 
varicose  pressure  may  be  applied,  or  an  attempt  made  to  ligature  the 
vessel  above  and  below  the  affected  part. 

Elephantiasis,  lymph-scrotum,  inguinal  lymph-varix,  are  similar  con- 
ditions due  -to  the  blocking  of  the  thoracic  duct  by  filariae  or  by  the  inflam- 
matory products  which  are  the  result  of  their  former  presence  there  (see 

i ( Filariasis,"  vol.  iii.) 
Diseases  of  Lymphatic  Glands 

Those  of  most  importance  are — acute  and  chronic  inflammation  (lymph- 
idenitis),  enlargement  in  the  course  of  general  infective  diseases,  enlargement 

vol.  vn  13 
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secondary  to  cancer  and  sarcoma,  and  the  large  and  somewhat  indefinite 
group  of  chronic  enlargements  due  to  leucocythsemia,  tubercle,  lympha- 
denoma  and  lymphosarcoma.  As  will  be  seen  later,  the  want  of  agreement 
as  to  nomenclature  gives  rise  to  much  overlapping,  in  the  chronic  enlarge- 

ments in  particular. 
Acute  Lymphadenitis. — The  pathology  of  this  condition  has  been  dis- 

cussed in  the  foregoing  general  section,  and  in  the  section  on  lymphangitis. 
The  acute  condition  is  always  the  result  of  absorption  of  irritating  material 
from  the  periphery,  and  is  always  associated  with  more  or  less  lymphangitis, 
though  sometimes  this  is  not  very  evident,  and  the  symptoms,  etc.  are 
similar.  It  is  to  be  remembered  that  spreading  gangrene  and  some  forms 
of  cellulitis  do  not  give  rise  to  adenitis,  possibly  because  they  cause  an  early 
thrombosis  of  lymph-vessels,  so  that  their  products  do  not  reach  the  glands. 
It  is  often  discussed  whether  "  strain "  can  cause  adenitis.  It  is  a 
favourite  explanation  of  enlargement  and  tenderness  of  inguinal  glands 
among  parents  and  guardians  who  object  to  boys  playing  football ;  but  one 
can  generally  find  some  septic  scratch  about  the  knee  or  elsewhere  which 
is  responsible  for  the  mischief.  Of  course,  however,  there  can  be  no  doubt 
that  trauma  may  in  some  regions  interfere  with  the  flow  of  lymph,  and 
cause  enlargement  and  tenderness  of  the  glands  behind. 

One  point  of  some  importance  is  that  while  the  leucocytes  of  the  gland, 
lymphocytes  and  hyaline  cells,  are  equal  to  any  ordinary  demands  upon 
them,  any  serious  inflammatory  reaction  is  assisted  by  the  emigration  of 
leucocytes  from  the  blood-vessels  of  the  gland,  and  these  are  mainly 
polymorphonuclear  cells.  Suppuration  is  often  relatively  long  delayed,  and 
the  giving  way  of  the  capsule  and  the  occurrence  of  a  considerable  amount 
of  periadenitis  usually  precedes  the  formation  of  an  abscess  with  recognis- 

able fluctuation. 
The  first  essential  in  the  treatment  of  acute  adenitis  is  to  remove  the 

cause,  in  order  to  stop  the  supply  of  infective  material  and  give  the  glands 
a  chance  of  recovering  themselves,  and  thereafter  to  use  the  same  kind  of 
treatment  as  for  lymphangitis. 

Chronic  Lymphadenitis. — When  glands  have  been  acutely  inflamed 
they  often  remain  enlarged  and  hard  for  some  time.  This  is  usually  the 
result  of  periadenitis  and  sometimes  of  the  formation  of  fibrous  tissue  in  the 
gland,  and  the  two  together  may  often  interfere  with  the  further  usefulness 
of  the  gland.  But  where  the  source  of  irritation  has  not  been  sufficiently 
virulent  to  cause  an  acute  inflammation,  but  has  acted  for  a  long  time, 
there  may  be  a  primary  chronic  enlargement,  which  may  be  either  a  slight 
inflammation  or  simply  a  hypertrophy  and  hyperplasia  of  the  gland 
according  to  the  amount  and  character  of  the  irritation.  A  familiar 
example  of  this  is  the  enlargement  of  a  gland  or  glands  which  is  often 
associated  with  carious  teeth,  with  the  presence  of  a  slight  pharyngeal 
catarrh,  or  with  adenoids.  In  all  these  cases  the  application  of  the  rule 

"  remove  the  peripheral  irritation,"  is  often  followed  by  the  disappearance 
of  the  enlarged  gland.  When  this  effect  does  not  follow,  one  should  alway 
suspect  that  the  primary  break  of  surface  has  given  entrance  to  tuberclt 
bacilli,  and  the  progress  of  the  case  should  be  carefully  watched.  Th< 
local  application  of  iodine  in  some  form  is  often  useful  to  remove  the  las 
traces  of  thickening  ;  one  of  the  fluid  preparations  of  iodine  or  the  ointment 
of  iodide  of  potassium  or  mercury  may  be  used. 

The  most  important  group  of  chronic  local  inflammations  of  glands  i 
that  due  to  tubercle.  While  every  gland  in  the  body  may  be  infected  wit) 
tubercle  bacilli,  the  condition  occurs  with  immensely  greatest  frequency  i: ' 
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the  groups  of  glands  associated  with  the  alimentary  and  respiratory  tracts, 
and  most  often  of  all  in  the  glands  connected  with  the  regions  where  these 
tracts  have  their  common  origin,  the  buccal,  nasal,  and  pharyngeal  cavities. 
Tubercle  of  the  bronchial  and  mediastinal  glands  on  the  one  hand,  and  of 
the  abdominal  glands  on  the  other,  need  not  be  here  discussed,  as  they 
seldom  come  before  the  practitioner  unaccompanied  by  serious  disease  of 
the  organs  with  which  they  are  connected.  Generalised  tuberculosis  of 
glands,  also,  will  be  discussed  in  connection  with  lymphadenoma. 

It  is  tubercle  of  the  glands  of  the  neck,  using  that  regional  term  in  its 
widest  sense,  which  is  the  most  common  form,  and  it  has  always  been 
preceded  by  the  presence  of  tubercle  bacilli  in  the  cavities  above  mentioned, 
which  have  made  their  way  into  lymph-vessels  through  some  breach  of 
surface  or  inflamed  tissue.  Adenoids,  inflamed  tonsils,  carious  teeth, 
stomatitis  or  pharyngitis  of  any  kind,  middle  ear  disease,  and  so  on,  may 
give  the  bacilli  a  chance  of  entry,  and  there  results  a  slow  painless  enlarge- 

ment of  first  one  gland,  then  another,  until,  if  the  process  be  uninterrupted, 
the  whole  of  the  glands  above  the  clavicle  may  be  affected  in  series.  The 
glands  may  remain  discrete  for  a  long  time,  but  sooner  or  later  periadenitis 
occurs,  and  they  become  matted  together,  and  usually  in  the  long  run 
suppuration  takes  place  in  some  of  them,  from  softening  and  from  the 
penetration  of  other  organisms  to  the  caseated  masses.  The  skin  is  thinned 
above  these  foci,  the  abscesses  burst,  spongy,  oozing  cicatrices  may  remain 
for  years,  and  in  the  best  possible  result  heal  at  last,  with  the  production  of 
great  disfigurement.  Most  of  these  cases  ultimately  die  of  tubercular 
disease  in  other  organs,  generally  in  the  lungs.  It  is  only  rarely  that  these 
cases  present  any  difficulty  in  diagnosis.  The  condition  occurs  mainly  in 
children,  in  whom  syphilis  and  cancer  are  not  likely  to  occur.  Simple 
chronic  enlargement  usually  remains  limited  to  the  group  of  glands  first 
affected,  is  seldom  very  great,  and  yields  to  the  removal  of  the  exciting 
cause.  The  safest  rule  is,  when  in  doubt,  to  consider  the  glands  tubercular, 
and  to  enjoin  an  out-of-door  life,  careful  feeding,  and  the  other  elements  of 
anti-tubercular  hygiene.  A  stay  at  the  seaside  is  often  very  useful  in  early 
cases.  Of  other  measures,  the  first  in  importance  and  in  time  should  be  a 
careful  examination  of  the  mouth  and  pharynx,  and  the  radical  removal  of 
any  source  of  mischief  there.  Cod-liver  oil  and  arsenic  both  have  a  good 
effect,  mainly,  I  think,  by  diminishing  periadenitis,  and  these  may  be 
assisted  by  iodine  or  other  absorbent  remedy  externally.  Under  this 
regimen  a  large  number  of  cases  will  show  great  improvement,  and  the 
tubercles  ultimately  become  absolete ;  but  it  can  only  be  carried  out  properly 
in  the  case  of  children  of  people  in  good  circumstances,  and  a  large  pro- 

portion of  cases  will  always  require  surgical  interference.  This  proportion 
is  made  up  of  cases  where,  in  spite  of  general  treatment,  the  disease  continues 
to  progress,  either  by  the  involvement  of  fresh  glands  or  by  an  increase  of 
periadenitis,  or  the  threatening  of  suppuration,  and  of  cases  seen  for  the 
first  time  where  the  mass  is  too  large  to  give  any  hope  of  healing,  or  where 
suppuration  has  occurred  or  is  imminent.  When  surgical  interference  is 
undertaken  it  should,  if  possible,  be  with  the  knife,  not  with  the  spoon, 
md  should  be  as  thorough  as  possible.  Not  a  single  affected  or  possibly - 
affected  gland  should  be  left,  unless  insuperable  difficulties  present  them- 

selves. Half-hearted  operations  are  worse  than  useless,  and  it  is  they 
i.vhich  are  followed  by  miliary  tuberculosis  and  which  threatened  at  one 
dine  to  bring  operative  interference  in  these  cases  into  disrepute. 

Chronic  glandular  enlargements  due  to  syphilis  are  of  three  kinds — the 
!.)ubo  following  on  the  primary  chancre ;  the  general  slight  indolent  enlarge- 
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inent  of  the  second  stage ;  and  third,  gummatous  deposit  in  glands,  or  the 
enlargement  of  glands  from  absorption  from  a  breaking-down  gumma. 

(See  "  Syphilis  ".) 
Enlargements  in  General  Diseases. — In  the  majority  of  cases  this  is  due 

to  an  acute  lymphadenitis  from  absorption.  The  inflamed  pharynx,  etc.  in 
scarlatina,  diphtheria,  measles,  and  rotheln,  causes  enlargement  of  the 
associated  glands  by  the  absorption  either  of  the  causal  organisms,  of  their 
toxins,  or  of  associated  organisms  such  as  the  pus-producers.  Enlargement 
in  erysipelas,  glanders,  plague,  etc.  takes  place  on  the  same  lines,  with  this 
important  difference  in  the  case  of  plague,  that  it  is  quite  exceptional 
that  one  is  able  to  locate  the  original  point  of  inoculation.  The  general 
lymphatic  enlargement  which  occurs  in  the  secondary  stage  of  syphilis  and 
in  some  cases  of  anthrax  is  probably  due  to  a  different  cause.  The 
poison  is  not  brought  to  the  glands  by  the  lymph,  but  by  the  blood,  and 
the  enlargement  represents  a  more  or  less  successful  attempt  on  the  part  of 
the  glands  to  protect  themselves  from  infection. 

The  enlargement  due  to  leucocythsemia  has  already  been  discussed. 

(See  "  Leucocythsemia,"  vol.  vi.) 
In  regard  to  the  secondary  growths  due  to  malignant  disease,  there  are 

one  or  two  points  of  importance.  In  the  first  place  the  old  dictum  that 
cancer  spreads  by  the  lymphatics,  and  sarcoma  by  the  blood-vessels,  is  only 
partly  true.  Cancer  spreads  by  the  blood-vessels  in  many  cases,  and  in  many 
cases  sarcoma  spreads  by  the  lymphatics.  Metastatic  cancerous  growths, 
from  the  mamma  for  instance,  do  not  in  all  cases  mean  that  the  whole 
lymphatic  chain  through  the  axilla  to  the  thoracic  duct  has  been  affected, 
though  they  may  have  that  meaning.  They  may  mean  also  that  the  cancer 
has  made  its  way  into  veins  either  in  or  near  the  original  growth,  or  a 
secondary  lymphatic  one,  and  that  cancerous  emboli  have  been  caught  and  have 
found  an  opportunity  of  growth  in  internal  organs  or  elsewhere.  Similarly, 
some  sarcomata  always  give  rise  to  infection  of  the  glands  to  which  the 
organ  they  affect  is  related.  Sarcomata  arising  in  the  tonsil,  for  instance, 
cause  secondary  growths  in  the  related  glands,  even  when  they  are  not 
lymphosarcomata  in  the  histological  sense.  The  practical  point  arising  out 
of  this  is  that  the  surgeon  in  removing  sarcomata  should  be  as  anxious  to 
discover  and  remove  affected  glands  as  when  he  is  dealing  with  a  carcinoma. 
The  next  part  to  be  remembered  in  this  connection  is  that,  while  it  is  usually 
easy  to  recognise  glands  which  are  wholly  cancerous  or  sarcomatous,  it  is 
quite  impossible  by  naked-eye  examination  to  determine  whether  slightly  - 
infected  glands  are  diseased  or  not ;  and  while  the  removal  of  the  primary 
focus,  and  the  consequent  stoppage  of  the  supply  of  fresh  infective  material, 
may  enable  the  gland  to  overcome  the  cancer  cells  present  in  it,  it  may  not 
do  so.  It  is  wiser,  therefore,  to  remove  too  much  than  too  little.  Lym- 

phatic oedema  may  occur  from  the  obliteration  of  lymph-vessels,  but  usually 
disappears  in  time,  and,  as  I  have  already  mentioned,  lymph-vessels  and 
glands  are  easily  regenerated. 

Lymphadenoma. — The  question  of  the  real  nature  of  this  disease  and  its 
relation  to  leucocythsemia  on  one  side,  generalised  glandular  tuberculosis 
on  another,  and  lymphosarcoma  on  the  third,  is  one  of  the  most  difficult 
problems  in  medicine,  and  one  whose  solution  we  are  as  yet  very  far  from 
having  attained.  The  number  of  names  proposed  and  used  for  the  con- 

dition give  an  index  of  the  difficulty  of  understanding  it.  Among  them 
are  adenia,  lymphadenia,  lymphogenic  diathesis,  lymphadenosis,  lymphoma, 
lymphomatosis,  pseudo-leukaemia,  lymphosarcoma,  and  the  non-committal 

Hodgkin's  disease,  after  the  physician  who  first  described  it.     The  clinical  i 
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features  of  the  disease  are  well  enough  known,  but  its  cause  is  quite  un- 
known; and  while  the  naked -eye  morbid  appearances  have  been  often 

described,  there  is  practically  no  agreement  as  to  the  nature  and  explana- 
tion of  the  histological  changes  involved.  But  the  greatest  difficulty  is  in 

regard  to  the  diagnosis  not  only  intra  vitam,  but  post-mortem  also,  from  the 
three  conditions  named  above.  For  example,  one  excellent  observer 
describes  fully  a  case  which  he  regards  as  a  lymphosarcoma — in  his  eyes  the 
most  active  form  of  lymphadenoma — which  appeared  to  me,  from  his  descrip- 

tion, to  have  been  possibly  a  case  of  myelsemia  (spleno-medullary  leucocy- 
thsemia)  in  which,  as  a  result  of  secondary  infection,  the  leucocytes  had 

greatly  decreased  in  number,  and  become  altered  in  their  relative  propor- 
tions. And  yet  this  observer  uses  this  very  doubtful  case  as  a  peg  upon 

which  to  hang  a  complete  classification  of  all  the  diseases  showing  chronic 
enlargement  of  lymphatic  glands.  Again,  there  seems  no  doubt  that  two 
enlarged  glands  may  show  identical  histological  appearances,  and  yet  the 
one  may  contain  tubercle  bacilli  and  be  caused  by  their  action,  and  the 
other  be  as  certainly  not  tubercular.  Further,  some  of  the  more  actively 
growing  lymphadenomata  have  a  structure  indistinguishable,  apparently, 
from  that  of  the  less  active  sarcomata.  In  view  of  these  facts,  it  is  hardly  to  be 
wondered  at  that  it  is  sometimes  impossible,  or  next  to  impossible,  during  life 
to  make  an  accurate  diagnosis  of  the  pathological  condition  which  is  present. 
This  chaos  will  never  be  reduced  to  order  until  there  is  a  much  more  general 
appreciation  in  the  profession  of  the  importance  of  blood  examinations,  and 
of  the  methods  of  making  them,  for  in  most  of  these  cases  the  clinical 
diagnosis  turns  ultimately  upon  the  condition  of  the  blood,  and  it  is  pre- 

cisely in  this  particular  that  many  of  the  clinical  records  are  lamentably 
deficient. 

It  is  very  difficult  to  give  a  description  of  the  clinical  features  of 
lymphadenoma,  because  the  classical  accounts  were  penned  at  a  time  before 
the  difficulties  of  the  pathological  diagnosis  were  fully  appreciated,  and  it  is 

difficult  to  make  up  one's  mind  as  to  which  are  the  essential  features  of  the 
disease,  and  which  the  accidental.  It  is  a  disease  mainly  of  the  earlier  half 
of  life,  and  attacks  males  more  frequently  than  females.  No  definite  pre- 

disposing cause  is  known,  though  all  the  conditions  which  make  for  bad 
health  have  been  accused  in  turn.  The  actual  cause  is  also  unknown,  but 
the  disease  seems  often  to  be  preceded  by  some  irritation  in  the  skin  or 
mucous  membranes  near  the  glands  first  affected.  The  disease  first  shows 
itself  by  an  enlargement,  slow,  painless,  non-suppurating  and  non-caseating, 
of  the  lymph-glands  of  one  region,  almost  always  the  cervical  to  begin  with. 
This  progresses  until  it  has  reached  the  supra-clavicular  glands,  and  thence 
the  process  passes  to  the  axillary  glands  of  the  same  side  and  the  cervical 
glands  of  the  other  side  by  the  chain  of  vessels  and  glands  which  I  have 
described  in  the  foregoing  table.  Gowers  believes  that  the  next  glands  to 
be  affected  are  the  inguinal,  then  the  retroperitoneal,  bronchial,  mediastinal, 
and  mesenteric ;  and  it  is  certainly  true  that  the  inguinal  glands  are  the 
next  which  one  can  feel  to  be  enlarged,  but  it  is  in  direct  contradiction  to 
all  we  know  of  lymphatic  spread  to  suppose  that  such  a  process  could  jump 
from  the  cervical  glands  to  the  inguinal,  without  affecting  those  between ; 
and  everyone  knows  how  difficult,  nay,  how  impossible,  it  is  to  be  sure 
'clinically  of  slight  enlargements  of  the  thoracic  and  abdominal  glands,  and 
*one  is  often  surprised,  in  leucocythsemia  for  instance,  to  find,  post-mortem, 
great  enlargement  of  these  glands  which  one  had,  at  the  most,  suspected 
sduring  life.  Probably  the  process  extends  from  the  cervical  glands  to  the 
mediastinal,  thence  to  the  bronchial  on  one  hand,  and  on  the  other  to  the 
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retroperitoneal,  from  which  it  passes  again  dichotomously  to  the  mesenteric 
and  iliac,  and  so  to  the  inguinal. 

During  this  time  the  patient  may  remain  in  fair  health,  but  towards  the 
end  of  it  he  will  begin  to  feel  weak,  to  emaciate,  to  show  irregular  rises  of 
temperature  or  a  more  continuous  pyrexia.  He  will  suffer  from  dyspepsia, 
vomiting,  and  diarrhoea ;  from  breathlessness,  a  quick,  feeble  pulse,  and  a 
steadily  advancing  anaemia,  with  all  the  symptoms  consequent  thereon. 
The  glands  go  on  enlarging,  and  give  rise  by  their  pressure  on  important 
organs  or  tissues  to  various  symptoms,  which  naturally  differ  in  individual 
cases,  and  enlargement  of  the  organs  themselves  commence,  in  particular  of 
the  spleen  and  liver,  and  often  of  the  tonsils,  thymus,  ovaries,  testicles — of 
any  organ,  in  fact,  which  can  be  made  to  cpntain  lymphoid  tissue. 
Complications  of  various  kinds,  usually  due  to  intercurrent  organismal 
infection,  may  occur,  such  as  pneumonia,  erysipelas,  empyema,  and  may 
carry  the  patient  off;  but  the  natural  ending  of  the  disease  is  a  steadily 
advancing  cachexia  and  anaemia. 

The  enlargement  of  glands  usually  leaves  them  discrete ;  but  sometimes, 
especially  among  those  first  affected,  they  may  grow  into  one  mass,  or  show 
some  periadenitis,  and  as  a  result  of  infection,  localised  suppuration  or 
necrosis  may  occur.  General  suppuration  or  caseation  stamps  the.  con- 

dition as  tubercular.  Glands  may  appear  in  unusual  places,  the  "  tertiary  " 
glands  which  I  have  described,  and  there  may  be  deposits  in  the  skin. 

The  condition  of  the  blood  varies  greatly  in  the  course  of  the  disease. 
At  first  it  is  practically  normal;  later,  when  the  glandular  enlargement  is 
well  marked  and  anaemia  has  begun  to  show  itself  in  the  aspect  of  the 
patient,  the  red  corpuscles  diminish  in  number  and  often  in  size  also,  the 
haemoglobin  diminishes  either  in  proportion  to  the  loss  of  red  corpuscles  or 
to  a  greater  extent,  blood-plates  are  increased,  while  the  leucocytes  usually 
remain  unchanged — in  short,  the  blood  presents  the  characters  of  a  secondary 
anaemia.  This  may  go  on  to  an  extreme  degree.  I  saw  a  case  some  time 
ago  where  the  red  corpuscles  shortly  before  death  fell  to  1,400,000,  with 
marked  poikilocytosis ;  but  this  is  unusual.  It  must  not  be  forgotten 
however,  that  even  when  the  disease  is  well  advanced  the  corpuscles  may 
be  well  above  the  normal.  I  have  a  case  under  observation  at  present 
where  they  are  generally  about  5,300,000,  and  many  such  counts  have 
been  reported.  In  my  case,  however,  the  enlarged  mediastinal  glands  are 
evidently  pressing  upon  the  large  intrathoracic  veins,  so  that  there  is  a 
certain  amount  of  cyanosis,  and  I  have  no  doubt  that  the  high  count  of 
red  corpuscles  is  due  to  that  factor,  for  the  individual  corpuscles  are  small 
and  pale,  and  the  blood  otherwise  is  obviously  anaemic  in  character. 
Possibly  this  may  explain  many  of  the  high  counts.  The  leucocytes  in  the 
anaemic  stage  may  remain  quite  normal  in  number  and  in  their  relative 
proportions,  or  there  may  be  a  slight  increase  in  the  number  of  lymphocytes, 
and  occasionally  a  very  few  myelocytes  may  appear,  as  in  other  cachectic 
conditions.  A  leucocytosis  may  occur  at  any  stage,  but  is  always  caused 
by  the  same  conditions  which  would  cause  leucocytosis  in  persons  who  are 

not  the  subjects  of  this'  disease,  and  it  does  not  seem  to  have  any  necessary 
connection  with  it.  When  it  does  occur,  the  increase  is  always  due  to  the 
polymorphonuclear  cells,  while  the  lymphocytes  are  diminished. 

The  enlargement  of  the  spleen  is  rarely  very  great,  but  in  some  cases  it 
becomes  extreme,  and  cases  are  recorded  where  the  resemblance  to  splenic 
anaemia  is  remarkable. 

The  pressure-symptoms  which  may  be  caused  are  as  numerous  as  the 
organs  and  tissues  which  may  be  pressed  upon,  and  it  would  serve  no 
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purpose  to  enumerate  them.  It  is  extraordinary,  however,  how  great  the 

enlargement  of  glands  may  often  be  without  notable  pressure-effects,  so 
long  as  it  remains  confined  to  the  external  glands.  The  abdominal  glands, 
and  still  more  the  thoracic  glands,  are  rarely  much  enlarged  without  the 
occurrence  of  pressure  on  veins,  nerves,  or  other  structures.  In  that 
variety  of  the  disease,  if  it  is  a  variety  and  not  a  separate  entity,  where  the 

growth  spreads  beyond  the  capsule  of  the  gland  and  invades  neighbouring- 
tissues,  the  pressure -effects  are  early  and  prominent.  It  is  these  cases 
where,  for  instance,  extension  into  the  spinal  canal  from  the  abdominal 

glands  may  take  place,  and  paraplegia  from  pressure  be  produced. 
Pathology. — Much  of  the  post-mortem  appearances  may  be  inferred 

from  what  has  been  already  said.  It  only  remains  to  describe  the  minute 
structure  of  the  enlarged  glands  and  lymphoid  deposits.  Usually  there 
are  said  to  be  two  varieties  of  lymphadenoma,  the  soft  and  the  hard.  In 

both,  the  typical  structure  of  the  lymph-gland,  the  lymph-paths  and  germ- 
centres,  for  instance,  are  lost  or,  at  least,  hidden  from  view. 

The  soft  variety  is  described  as  consisting  of  lymphocytes,  or  cells  which  look 
like  them,  embedded  in  a  delicate  reticular  tissue ;  the  hard,  as  containing  much 
fibrous  tissue  and  relatively  few  cells.  Some  cases  are  midway  between  the  two, 
and  one  might  surmise  that  possibly  the  soft  variety  may  sometimes  pass  into  the 
hard  one.  One  sometimes  finds  cases  where  large  cells  with  convoluted  nuclei, 
not  unlike  the  giant  cells  of  bone  marrow,  and  spindle  cells  are  present.  As  far  as 
my  experience  goes,  these  are  commoner  in  the  harder  glands.  Generally 
speaking,  the  glands  are  enclosed  by  a  strong  capsule ;  but  sometimes,  in  cases 
which  are  not  histologically  differentiable,  the  growth  perforates  this.  Whether 
these  cases  are  lymphadenomata  which  have  taken  on  a  specially  active  growth, 
or  are  true  sarcomata,  our  present  knowledge  does  not  enable  us  to  say.  The 
lymphoid  deposits  in  the  liver,  kidney,  etc.,  resemble  the  glands  of  the  soft  variety. 
In  the  spleen  there  may  be  isolated  lymphoid  growths,  possibly  springing  from 
the  Malpighian  bodies,  or  a  general  hypertrophy.  Our  knowledge  of  the  state  of 
the  bone-marrow  is  not  satisfactory.  Isolated  lymphoid  deposits  and  a  general 
lymphoid  condition  have  been  described  ;  but  in  all  the  cases  which  I  have  seen 
recorded  the  description  is  wanting  in  exactness,  and  probably  the  appearances 
due  to  the  disease  itself  (if  there  are  any)  are  complicated  or  obscured  by  the 
changes  due  to  the  anaemia  or  to  the  frequent  terminal  leucocytosis.  The  anaemia 
is  probably  due  to  several  causes — to  the  gastro-intestinal  disturbances,  to  the 
affection  of  the  mesenteric  glands,  and,  if  the  disease  is  infective,  to  some  action 
of  the  infective  cause.  Why,  with  all  the  over-production  of  lymphocytes  which 
takes  place,  in  the  soft  variety  at  least,  there  is  not  an  excess  of  them  in  the 
blood,  we  do  not  know.  For  some  reason  the  newly-formed  cells  do  not  seem  to 
leave  the  glands. 

This  consideration  leads  to  a  possible  view  of  the  cause  of  the  disease — that  it 
is  due  to  some  unknown,  slowly-growing  organism,  or  its  products.  This  is 
strengthened  by  the  fact  that  tubercle  may  produce  a  generalised  enlargement  of 
glands  which  is  clinically  indistinguishable  from  lymphadenoma  ;  and  while,  as  a 
general  rule,  these  tubercular  glands  caseate,  they  are  sometimes  found  to  be 
identical  in  structure  with  those  of  lymphadenoma,  and  yet  to  produce  tubercle 
on  inoculation.  Other  points  in  favour  of  this  view  are  the  spread  of  the  disease 
from  one  point,  gland  by  gland,  and  that  the  point  of  onset  is  almost  always  the 
cervical  group,  which  is  more  exposed  to  infection  than  any  other. 

The  histological  likeness  between  the  soft  variety  of  lymphadenoma  and  the 
glandular  enlargement  of  lymphatic  leucocythsemia  on  the  one  hand,  and  between 
the  form  with  large  cells  and  lymphosarcoma  on  the  other,  make  it  difficult  to 
accept  this  view  right  away  ;  but  it  seems  likely  that  further  work  will  clear  away 
this  difficulty,  for  it  is  probable  that  some  chronic  lymphatic  leucocythaemias  have 
been  described  as  lymphadenoma,  and  that  we  may  ultimately  be  able  clinically 
to  differentiate  the  lymphosarcomata.  I  have  myself  seen  two  cases  which  were 
diagnosed  as  lymphadenoma,' and  would  have  been  described  as  that  disease  had  I 
not  pointed  out  that  they  were  lymphatic  leucocythsemias,  and  I  have  no  doubt 
that  the  error  has  frequently  been  made.  To  say,  as  many  foreign  observers  do, 
that  lymphadenoma,  lymphsemia,  lymphosarcoma,  and  all  other  chronic  glandular 
snlargements  not  obviously  due  to  tubercle,  etc.,  are  different  manifestations  of 
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the  same  disease,  seems  to  me  to  be  simply  shirking  the  difficulty,  and  to  be  quite 
unjustified  by  the  facts.  There  are  three  or  four  cases  on  record  where  leuco- 
cythsemia  has  developed  out  of  lymphadenoma ;  but  some  of  them  are  not 
absolutely  free  from  suspicion,  and  in  the  others  the  connection  may  have  been 
accidental. 

Course  and  Prognosis. — The  disease  usually  lasts  for  one  or  more  years, 
but  may  terminate  in  a  few  weeks  or  months  in  exceptional  cases.  The 
prognosis,  when  the  condition  is  once  fully  developed,  is  always  bad ;  and 
the  older  the  patient  and  the  more  rapid  the  course  of  the  disease,  the 
worse  is  the  outlook. 

Diagnosis.  —  The  difficulties  have  already  been  referred  to.  From 
leucocythsemia,  the  diagnosis  rests  entirely  on  the  examination  of  the 
blood  ;  difficulty,  possibly  unsurmountable  for  the  time,  will  occur  in  those 
cases  of  leucocythsemia  where  the  blood  is  first  examined  at  a  time  when 
the  leucocytes  have  fallen  to  normal  or  near  it  as  a  result  of  intercurrent 
infection  or  other  cause.  From  generalised  tubercular  enlargement,  the 
only  way  is  to  excise  one  of  the  glands,  examine  it  microscopically,  and  if 
that  leaves  the  matter  in  doubt,  make  an  experimental  inoculation.  From 
local  glandular  overgrowth,  the  diagnosis  cannot  be  made  in  the  early 
stage.  Where  such  a  condition  persists,  in  spite  of  treatment,  for  any 
length  of  time,  the  wisest  plan  is  to  treat  it  as  tubercle  and  remove  the 
mass.     From  lymphosarcoma  the  diagnosis  cannot  be  made. 

Treatment. — When  a  case  is  seen  early,  before  the  glandular  enlarge- 
ment has  passed  beyond  one  group,  arsenic  should  at  once  be  given  in 

gradually  increased  doses  up  to  the  largest  amount  that  can  be  borne, 
preferably  by  the  mouth,  but  hypodermically  if  there  is  much  gastric 
disturbance.  If  the  glands  disappear,  as  they  sometimes  do,  the  case 
should  still  be  watched,  as  they  are  very  apt  to  reappear.  Should  the 
enlargement  increase  or  progress,  the  affected  glands  should  be  excised  as 
completely  as  possible,  for  even  if  they  cannot  all  be  removed,  arsenic  may 
be  able  to  complete  what  has  been  begun  by  the  knife.  Where  there  is 
evidence  that  the  thoracic  or  abdominal  glands  are  already  much  affected, 
it  is  probably  useless  to  operate  on  the  external  ones,  as  they  will  recur, 
and  in  any  case  it  is  not  their  enlargement  which  causes  death.  No  other 

specific  or  local  treatment  has  been  found  of  much  use,  but  the  patient's 
health  should  of  course  be  kept  in  the  best  possible  condition,  as  the  disease 
is  one  in  which  the  resisting  power  is  greatly  diminished.  Good  food, 
general  tonics,  cod-liver  oil,  fresh  air,  freedom  from  fatigue  and  worry,  ail 
have  their  importance. 

Status  Lymphaticus  or  Lymphatism. — This  is  a  very  curious  condition 
which  has  been  comparatively  little  studied  in  this  country,  though  it  is 
presumably  common  enough.  General  attention  was  drawn  to  it  in 
Germany  some  years  ago  by  the  sudden  death  of  a  son  of  Professor 
Langhans  of  Berlin  soon  after  antitoxin  had  been  injected  in  order  to 
protect  the  child  from  diphtheria.  On  examination  the  boy  was  found  to 
have  been  the  subject  of  this  condition.  Unfortunately,  the  condition  is 
not  so  well  denned  that  it  can  be  easily  or  frequently  diagnosed  during 
life,  and  it  is  only,  as  a  rule,  after  the  sudden  death  of  its  victims  that  it  is 
discovered.  The  essence  of  the  disease  is  an  enlargement  or  hyperplasia 
of  the  lymphatic  apparatus,  either  throughout  the  body,  or  more  usually  of 
the  internal  parts  of  it.  It  occurs  generally  in  children,  but  sometimes  in 
adolescents  or  young  adults,  and  in  the  former  is  usually,  though  not 
invariably,  associated  with  rickets;  and,  as  some  observers  maintain,  also 
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with  a  hypoplasia  of  the  heart  and  arterial  system.  It  is  accompanied  by 
a  lessening  of  the  powers  of  resistance,  and  is  apt  to  cause  sudden  death 
from  cardiac  failure  as  a  result  of  causes  which  are  quite  inadequate  and 
sometimes  trivial.  For  example,  deaths  have  occurred  during  bathing, 
during  anaesthesia,  and  without  apparent  cause  during  convalescence  from 
the  infectious  fevers.  The  disease  seems,  moreover,  to  be  of  special 
importance  in  relation  to  diphtheria,  possibly  from  the  specially  depressant 
character  of  that  disease,  and  has  been  found  to  account  for  many  cases  of 
sudden  death  in  slight  diphtheria,  where  there  was  no  other  evident  cause 
of  death  and  where  the  diphtheria  did  not  seem  likely  to  be  so  soon  fatal. 

The  children  who  are  the  subjects  of  this  condition  are  usually  anxious- 
looking  and  pasty-faced ;  they  are  slightly  anaemic,  often  rickety,  have  a 
special  tendency  to  spasm  of  the  glottis,  have  usually  enlarged  tonsils  and 
adenoids,  and  enlargement  of  the  glands  associated  with  these.  The  thyroid 
may  be  slightly  enlarged,  and  the  spleen  is  often  palpable ;  while  enlarged 
mesenteric  glands  may  be  felt,  and  dulness  over  the  sternum  may  indicate 
enlargement  of  the  mediastinal  glands.  It  is  rather  unusual  to  have  much 
enlargement  of  the  superficial  cervical,  axillary,  or  inguinal  glands.  But 
little  is  known  as  to  the  condition  of  the  blood,  but  in  some  cases  a  per- 

sistent lymphocytosis  is  found,  greater  in  amount  than  it  should  have  been 

at  the  person's  age.  When  the  condition  occurs  in  older  persons  they  are 
usually  undergrown  and  infantile  in  appearance,  and  sexual  development  is 
late  or  imperfect. 

Post-mortem. — Apart  from  what  is  stated  above,  the  striking  feature  in 
most  cases  is  the  enlargement  of  all  the  lymphoid  tissue  in  the  wall  of  the 
alimentary  canal,  and  of  all  the  glands  associated  with  it  and  its  off-shoots. 
Thus  the  bronchial  and  mediastinal  glands  are  enlarged,  and  the  thymus 
persistent  and  large  also.  The  increase  in  size  in  the  spleen  is  usually  due 
largely  to  increase  in  size  in  the  Malpighian  bodies.  The  yellow  marrow  is 
replaced  by  red  marrow,  but  this  is  possibly  due  to  the  chronic  anaemia  which 
is  present.     We  have  no  knowledge  of  the  ultimate  cause  of  the  condition. 

As  to  treatment,  for  the  reason  already  given,  practically  nothing  can 
be  said.  If  the  condition  is  found  to  be  due  to  rickets,  that  of  course 
suggests  both  prevention  and  treatment,  and  children  presenting  the 
clinical  appearances  detailed  above  should  obviously  be  specially  protected 
from  the  infectious  fevers,  and  from  diphtheria  in  particular. 

"  Thymus- Tod" — The  cases  described  under  this  name  are  probably  to 
be  regarded  as  due  to  a  form  of  lymphatism  in  which  the  enlargement  of 
the  thymus,  common  in  that  disease,  is  specially  prominent,  and  causes 
ieath  either  by  direct  pressure  on  the  trachea,  by  pressure  on  the  vagus  so 
is  to  cause  spasm  of  the  glottis,  or,  more  doubtfully,  by  pressure  on  the 
?reat  vessels  or  on  the  heart  itself.  Kohn,  however,  has  recently  reported 
i  case  where  a  very  large  thymus  pressed  directly  upon  the  aorta.  The 
leart  was  dilated  and  hypertrophied,  and  the  aorta  much  dilated  up  to  the 
joint  where  the  thymus  pressed  upon  it.  Death,  when  its  occurrence  has 
3een  watched  in  these  cases  (it  is  not  uncommon  to  find  the  children  dead  in 
3ed),  is  brought  about  not  usually  by  cardiac  paralysis,  the  typical  way  in 
ymphatismpbut  by  the  sudden  onset  of  inspiratory  dyspnoea,  with  stridor, 
Hnd  the  rapid  development  of  cyanosis.  Post-mortem,  the  enlargement  of 
he  thymus  is  the  only  cause  for  this  which  can  be  found,  and  while  it  is 
>ften  associated  with  a  general  lymphatism,  this  is  not  always  the  case,  or 
&t  least  the  lymphatism  is  proportionally  less  well  marked  than  the  thymus 
enlargement.  Here  as  the  fatal  issue  is  not  quite  so  sudden,  rather  more  is 
bo  be  hoped  from  treatment.     A  certain  number  of  cases  have  been  saved 
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by  tracheotomy  and  the  passage  of  a  long  tube  down  the  trachea,  and  there- 
after by  pulling  up  the  large  thymus  and  stitching  it  to  the  cervical  fascia. 

Another  variety  of  cases  has  been  described  in  adolescents,  where  deep 
coma  comes  on  suddenly,  and  in  twelve  to  eighteen  hours  ends  in  death. 
Convulsions,  glottic  spasm,  and  vomiting  may  occur.  After  death,  enlarge- 

ment of  the  thymus  and  hypoplasia  of  the  whole  of  the  rest  of  the  lymphatic 
apparatus  and  of  the  vascular  system  was  found,  with  cerebral  oedema,  which 
was  the  immediate  cause  of  death.  The  relationship  between  the  different 
factors  is  not  very  clear  in  these  cases. 

Lymphodermia  perniciosa. — This  is  a  very  rare  condition,  first  described 
by  Kaposi,  and  consists  in  the  appearance  of  a  scaly,  weeping,  and  intensely 
itchy  eczema,  diffuse  or  localised,  which  is  followed  by  a  diffuse  doughy 
swelling  of  the  affected  parts  of  the  skin,  and  then  by  the  appearance  of 
cutaneous  and  subcutaneous  nodules  which  sometimes  ulcerate,  and  may 
cause  great  disfigurement.  The  lymph-glands  and  spleen  become  enlarged, 
the  general  health  suffers  greatly,  leucocythsemia  (according  to  Kaposi)  sets 
in,  and  the  patient  dies  in  the  long  run.  The  nodules  are  found  mainly  in 
the  subcutaneous  tissue,  but  there  is  a  considerable  secondary  infiltration 
of  the  corium.  The  nodules  and  infiltrations  consist  of  a  delicate  stroma 

packed  with  leucocytes,  which  are  mainly  lymphocytes  apparently. 
Much  discussion  as  to  the  real  nature  of  the  disease  has  taken  place. 

The  general  opinion  is  that  the  condition  is  a  variety  of  mycosis  fungoides, 
and  that  the  main  difference  from  the  ordinary  form  of  that  disease  lies  in 
the  unusual  depth  at  which  the  nodules  and  infiltrations,  which  are  iden- 

tical in  structure  with  those  of  mycosis,  are  found  in  the  skin.  The  great 
increase  in  the  leucocytes  of  the  blood  is  more  probably  a  leucocytosis 
similar  to  that  found  in  mycosis  fungoides  and  sarcomatosis  cutis  than  a 
true  leucocythsemia,  and  the  clinical  course  of  the  two  conditions  is  similar. 
The  prognosis  is  always  bad ;  the  treatment  must  be  symptomatic. 

Lymphatic  Circulation  of  the  Central  -Nervous  System.— 
Physiology  and  Pathology. — I  append  to  this  article  a  summary  of  the  views 
of  Ford  Eobertson,  published  within  the  last  few  weeks  in  his  Pathology  of 
Mental  Diseases,  on  this  subject,  because  they  give  us  by  far  the  most 
consecutive  and  logical  account  which  has  as  yet  appeared,  and  fill  up  the 

lacunae  of  our  previous  knowledge  (see  "  Brain,  Physiology  of  "). 
The  brain  (which  may  be  taken  as  the  type  of  the  rest  of  the  central 

nervous  system)  has  no  specialised  lymph-vessels  like  other  organs,  but  the 
lymph  is  carried  through  a  series  of  spaces  and  channels.  When  the  lymph 
leaves  the  intracerebral  capillaries  it  passes  at  once  into  the  spongy  mass 
of  the  brain,  composed  of  nerve-cells,  their  processes,  and  the  glia  cells,  which 
are  loosely  packed  together  and  are  bathed  everywhere  by  the  fluid.  It 
used  to  be  believed  that  the  blood-vessels  within  the  brain,  and  the  nerve- 
cells  also,  at  least  the  larger  nerve-cells,  were  surrounded  by  lymph -channels 
and  spaces ;  but  these  appearances  have  been  shown  to  be  due  to  shrinking 
of  the  delicate  tissues  due  to  the  hardening  agents  employed.  When  the 
lymph  has  percolated  this  spongy  mass  it  is  collected  in  the  adventitial 
lymph -channels  of  the  intracerebral  arterioles  and  venules,  which  are 
spaces-  in  the  whole  of  the  connective  tissue  of  the  relatively  thick 
adventitia  of  these  vessels,  and  runs  with  them  to  the  surface  of  the  brain, 

where  it  is  poured  into  the  spaces  of  the  arachnoid.  There  is  no  lymph-  | 
space  lying  between  the  brain-substance  and  the  pia-arachnoid.  From  the 
arachnoid  spaces  it  passes  to  the  veins  by  several  paths — through  channels 
in  the  walls  of  the  venous  sinuses,  through  the  Pacchionian  villi  into  the  j 
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superior  longitudinal  sinus,  in  channels  in  the  sheaths  of  the  cranial  and 
spinal  nerves,  and,  most  important  of  all,  in  the  perivascular  canals  of  the 
dura  mater.  These  are  grooves  or  channels  in  which  lie  the  large  capillaries 
of  the  inner  aspect  of  the  dura,  and  they  appear  to  discharge  into  the 
dural  and  cranial  veins.  The  choroid  plexuses  probably  both  exude  and 
absorb  lymph,  but  only  to  a  limited  extent. 

The  lymph  of  the  brain  is  usually  spoken  of  as  cerebro-spinal  fluid,  and 
it  differs  in  several  respects  from  ordinary  lymph.  It  is  a  clear  fluid,  with 
specific  gravity  from  1005  to  1010,  faintly  alkaline,  containing  practically 
no  cells,  and  only  about  1  per  cent  of  solids.  These  are  mainly  salts ; 
proteids  are  present  to  the  amount  of  only  01  per  cent,  and  this  is  almost 
entirely  globulin ;  serum  albumin,  fibrinogen,  and  fibrin  ferment  are  not 
represented,  so  that  the  fluid  does  not  clot.  It  contains  also  a  substance 

which  reduces  Fehling's  solution,  but  whose  nature  is  not  determined. 
The  rate  of  jjroduction  of  the  cerebro-spinal  fluid  depends,  as  elsewhere 

in  the  body,  on  the  relation  between,  the  pressure  in  the  capillaries  and  that 
in  the  cerebral  lymph  space.  The  low  proteid  percentage  of  the  fluid  and  the 
small  number  of  leucocytes  present  probably  means  that  the  intracerebral 
capillaries  are  specially  impermeable  (see  the  sections  on  Lymph  Production). 
The  rate  of  absorption  depends  on  the  difference  between  its  pressure  and 
that  of  the  blood  in  the  dural  and  cranial  veins.  This  venous  pressure 
varies  with  respiration.  In  expiration  it  is  probably  equal  to  that  of  the 
ierebro-spinal  fluid  (or  the  intracranial  pressure),  so  there  will  then  be  no 
outflow  of  lymph  into  the  veins.  In  inspiration  the  dural  venous  pressure 
calls  below  the  intracranial,  so  that  there  will  then  be  an  outflow  of  the 
iuid. 

The  amount  of  cerebro-spinal  fluid  is  probably  over-estimated.  The 
vessels  of  the  brain  contract  after  death,  fluid  exudes,  and  the  amount  is 
.hus  apparently  increased,  while  the  brain  decreases  in  size.  In  life  there 
s  probably  no  more  than  is  requisite  to  fill  up  inequalities  of  surface, 
hough  there  must  always  be  a  good  deal  in  the  arachnoid  spaces  of  the 
ord. 

The  pathological  conditions  of  the  cerebral  lymph-system,  apart  from 
he  alterations,  such  as  hydrocephalus,  produced  by  gross  lesions,  are  not 
tumerous. 

Excess  of  cerebro-spinal  fluid  is  simply  the  expression  of  brain  atrophy, 
nd  is  proportional  to  it. 

Alterations  in  the  composition  of  the  fluid  may  be  due  to  several  causes 
1)  alterations  in  the  blood  :  an  excellent  example  of  this  is  the  mania  which 

:  ometimes  occurs  in  gastro-intestinal  auto-intoxication  ;  (2)  abnormal  meta- 
bolism in  the  cerebral  tissues,  and  (3)  disintegration  of  the  cerebral  tissues, 

re  merely  stages  in  the  same  process,  and  are  best  seen  in  general  paralysis 
nd  in  senile,  alcoholic,  and  acute  insanities. 

Obstruction  of  the  lymph-channels  is  important  in  insanity  as  a  secondary 
i  ictor  aggravating  the  primary  morbid  condition.    It  is  due  to  abnormalities 
i  i  the  cerebro-spinal  fluid,  produced  in  the  various  ways  mentioned  above, 
nd  rendering  it  unfitted  to  preserve  the  nutrition  of  the  tissues.     The 

:  ondition  is  ~most  severe  in  general  paralysis,  but  occurs  also  in  senile, lcoholic,  choreic,  and  in  most  acute  insanities.     There  are  three  situations 

'here  it  may  occur : — (1)  In  the  adventitial  channels  of  the  intracerebral 
essels.     Here  the  change  will  be  very  readily  compensated  for  unless  its 
istribution  is  very  wide.     (2)  In  the  arachnoid  spaces,  which,  however,  are 
o  permeable  that  there  is  little  likelihood  of  complete  obstruction.     (3)  In 
he  perivascular  channels  of  the  dura  and  the  sheaths  of  the  cranial  nerves, 



204 MALAEIA 

which  suffer  in  the  same  way.  The  more  complete  the  obstruction  here  the 
more  harmful  is  it.  Where  this  occurs,  as  in  all  advanced  cases  of  general 
paralysis  and  many  of  senile  insanity,  the  mechanism  by  which  variations 
in  the  amount  of  the  blood  sent  to  the  brain  is  compensated  for  is  dis- 

organised, and  pressure  disturbances  occur.  Moreover,  the  cerebro-spinal 
fluid  becomes  stagnant,  and  removal  of  the  products  of  metabolism  only 
takes  place  by  diffusion  through  the  capillary  walls,  so  that  a  chronic 
cerebral  auto -intoxication  takes  place,  which  gets  worse  the  longer  it 
continues.   . 

LITERATURE. — It  is  unnecessary  to  quote  literature  for  the  more  general  sections. 
Lymphadenoma :  earlier  literature  in  Murray's  article  in  Allbutt's  System  of  Medicine. — 
Cornet.  "Die  Scropliulose  "  in  Nothnagel's  series,  1900. — Finzi.  Riform  Med.  1898. — 
Turk.  Wien.  klin.  Wochensch.  1899,  No.  40. — Denys,  Sabrazes,  BEZANgoN,  and  Labbe. 
Gag.  des  hopit.  1899,  Nos.  89  and  90. — Sternberg.  Prag.  Zeits.  fur  Heilk.,  vol.  xix. 
Lymphatism  and  "  Tnymus-Tod  "  :  earlier  literature  in  Ewing.  New  York  Medical  Journal, 
1897.— Laub.  Wien.  klin.  Wochensch.  1899,  No.  44. — Ramoins.  Gazz.  deg.  osped.  e  delle 
clin.  1899,  No.  109. — Dant.  Jahrb.  f.  Kinderheilk.,  vol.  xlvii. — Kohn.  Deutsch.  med. 
Wochensch.  Jan.  1901. 

Macrogiossia.     See  Tongue. 

Madura  Foot.     See  Mycetoma. 

Malaria. 

Nomenclature  and  Synonyms 204 Abortive  or  Larval  Malaria    . 235 
Definition 205 

Malignant  (^Estivo-Autumnal) 
Historical  .... 205 Malarial  Fever    . 

235 

Geographical  Distribution 208 Bilious  Remittent 236 
Parasitology 209 

Typhoidal  Remittent  . 
236 

Human  Phase  of  the  Parasite 211 
Adynamic 

237 

The  Mosquito 214 Pernicious  Attacks  . 
237 

The    Mosquito    Cycle    of the Cerebral  Forms 

237 

Malarial  Parasite 222 
Algide  Forms 238 Demonstration  op  the  Parasite The  Blood  in  Malignant  Fevers 239 

in  the  Blood 224 Relapses   , 
240 Fallacies 228 

Sequelae — Demonstration  op  the  Parasite Malarial  Cachexia 
240 in  the  Mosquito 228 Complications  .... 
241 Clinical      Manifestations 

OF 
Typho-Malaria 

242 Malaria 229 Diagnosis   
243 Benign  Tertian  Fever 231 Morbid  Anatomy — 

Prodromata  . 231 The  Blood     .         .         . 

245 Febrile  Paroxysm  . 232 Pigment         .... 
245 

Intermission . 232 Internal  Organs     . 

245 
Convalescence 233 Etiology  ..... 

246 The  Blood  and  Urine 233 Treatment         .... 

248 Quartan  Fever  . 234 Prophylaxis      .... 
249 The  Blood     . 234 

Nomenclature  and  Synonyms. — The  term  malaria,  originally  an  Italian 
word  derived  from  mala,  bad,  and  aria,  air,  has  now  come  to  be  very 
generally  employed  by  most  civilised  nations  throughout  the  world.  The 
French,  however,  more  commonly  employ  the  terms  paludisme,  paludeennes, 

fi&vres  palustres,  impaludisme,  jievres  inter mittentes,  and  fie~vres  des  marais. 
The  popular  term  in  English  was  ague,  in  the  tropics  "  fever "  is  more usual,  the  German  equivalent  being  wechselfieber. 

The  recent  discoveries  in  the  life-history  of  the  malarial  parasite  prove 
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that  the  word  malaria  is  etyinologically  incorrect,  but  inasmuch  as  it  is  so 
universally  adopted  and  so  well  understood,  no  very  useful  purpose  would be  attained  by  renaming  the  disease.  Eoss  has  suggested  the  terms  hcerna- 
maibiasis  and  gnat  fever ;  objections,  however,  might  be  raised  to  both  of 
these  terms,  and  it  is  unlikely  that  the  word  malaria  will  ever  be  discarded 

Definition.— Malaria  is  a  specific  infectious  disease  caused  by  the presence  of  certain  protozoal  organisms  in  the  red  corpuscles  of  man  ruani 
testing  itself  by  ansemia,  melansemia,  splenic  enlargement,  and  usually 
pyrexia,  which  may  exhibit  a  characteristic  periodicity,  and1  pass  from man  to  man  by  the  agency  of  certain  species  of  mosquito. 

Histoky.— Hippocrates,  Celsius,  and  Galen  frequently  refer  to  the  disease n  their  writings,  and  there  is  but  little  doubt  that,  in  early  times  malaria 
ms  a  scourge  in  most  of  the  warmer  parts  of  Europe.     Hippocrates  gives ;he  best  accounts  of  the  malady;  he  observed,  for  example,  that  the  severe 
;ypes  of  the  fever  were  prevalent  at  certain  seasons  of  the  year      He  was 
iware  also  of  the  liability  of  the  remittent  fevers  to  malignancy  and  of  the )emgnity  of  the  frank  intermittents.     Coming  to  later  times  the  work  of 
Norton  in  the  seventeenth  century,  and  those  of  Sydenham  and  Lancisi 
arly  m  the  eighteenth  century,  deserve  mention.     Beyond  the  fact  how 
ver,  that  the  clinical  features  of  the  disease  were  more  accurately  described iy  these  more  modern  writers,  no  real  advance  was  made  until  1712  when 
?orti,  m  Italy,  began  to  differentiate  malaria  from  the  other  fevers  '   Cin hona  bark  had  been  introduced  into  Europe  by  the  Countess  del  Chinchon 
h  1640,  and  about  the  beginning  of  the  eighteenth  century  it  was  coming 
ato  general  use  for  the  treatment  of  fevers.     Torti  divided  fevers  into  two 
asses :  those  that  were  cured  by  this  drug  and  those  that  were  not      He 
so  formulated   an   elaborate   classification   of  the   malarial  fevers-    but 
Ithough  he  made  many  valuable  observations,  it  is  evident  from  his'writ lgs  that  he  frequently  confounded  typhoid  and  typhus  with  malaria 

In  1847  Meckel  in  Vienna  first  described  the  black  pigment  so  charac 3nstic  of  malarial  infection.  In  1849  Virchow  in  Berlin  saw  similar 
igment  m  a  fatal  case  of  malaria.  Both  these  pathologists,  unconsciously ad  discovered  the  malarial  parasite,  for  they  described  the  pigmented odies  as  being  distinct  from  ordinary  leucocytes.  They  failed  however  to icognise  the  true  significance  of  what  they  had  observed 

In  1867  Binz  noticed  the  toxic  effect  of  quinine  on  certain  infusoria 
id  hinted  at  the  possibility  of  malaria  being  caused  by  a  protozoal 'ganism. 
In  1879  Klebs  and  Tonimasi-Crudeli  excited  world-wide  interest  by  the 

scovery  of  their  fictitious  malaria  bacillus,  and  it  was  not  until  some  years 
ter  the  publication  of  Laveran's  discovery  that  the  bacillary  origin  of i  alana  was  finally  discarded.     They  had  many  supporters,  amongst  them >  ang  such  eminent  observers  as  Marchiafava,  Celli,  and  most  of  the  Italian 

In  1880  Laveran,whowasat  that  time  a  French  army  surgeon  stationed Constantine  m  Algiers,  took  up  the  study  of  meWmia,  and  on  examin- g  tne  blood  of  malarial  patients  discovered  the  crescent  bodies,  or  as  thev 
e  sometime^called,  Laveran's  bodies.  He  at  once  recognised  their  parasitic (iture.  He  subsequently  observed  the  pigmented  amoeboid  forms  of  the 
Brasite,  and  also  the  evolution  of  the  flagellated  body  from  the  crescent 

'It?  rSnis  kno.wn /t  present  the  disease,  under  natural  conditions,  is  conveyed  in  no ,et  way      Lower  animals,  birds,  and  reptiles,  although  they  harbour  allied  species of ll! fcto-oa,  have  not  been  found  to  serve  as  Intermediate  hosts  for  the  malaS  paSes  of  man 
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To  Laveran  alone  is  due  the  honour  of  having  discovered  the  malarial 
parasite,  and  his  work  must  always  remain  a  landmark  in  medicine. 

In  1882  Kichard  confirmed  Laveran's  brilliant  discovery,  and  was  the 
first  to  observe  the  small  non-pigmented  forms  of  the  parasite.  He  stated 
that  the  malarial  parasite  was  essentially  an  intra-corpuscular  body,  whereas 
Laveran  affirmed  that  it  was  free  or  epi-corpuscular,  being  attached  (accoU) 
merely  to  the  red  corpuscle. 

So  firmly  were  the  Italian  school  and  other  workers  in  the  same  field 
imbued  at  this  time  with  a  belief  in  the  Klebs-Tommasi-Crudeli  bacillus, 

that  Laveran's  discovery  was  neglected.  Marchiafava  and  Celli  said  his 
parasites  were  merely  degenerated  changes  in  the  red  corpuscles.  In  1885, 
however,  on  working  with  fresh  instead  of  stained  blood  preparations,  which 

had  hitherto  been  employed,  they  at  once  recognised  the  validity  of  Laveran's 
discovery. 

Golgi  next  took  up  the  study  of  the  subject,  and  to  him  we  owe  the 
differentiation  of  the  quartan  from  the  benign  tertian  parasite.  He  de- 

scribed accurately  their  respective  morphological  characters.  He  observed 
also  that  the  febrile  paroxysm  coincided  in  point  of  time  with  the  sporula- 
tion  of  the  parasites.  Marchiafava,  Bignami,  Celli,  and  Mannaberg  did 
equally  good  work  in  the  classification  and  in  the  study  of  the  morphology 
of  the  sestivo-autumnal  parasites. 

Many  others  subsequently  confirmed  or  filled  in  details  in  the  work  of 
those  already  mentioned.  Amongst  these  were  Carter,  Grassi,  Bastianelli, 
Feletti,  Osier,  Thayer,  Manson,  Koch,  Pfeiffer,  and  Plehn. 

About  this  time  the  exact  significance  of  the  crescent  and  flagellated 
bodies  was  much  disputed.  Laveran,  Manson,  and  Mannaberg  held  strongly 
to  the  view  that  they  presented  all  the  characters  of  living  organisms,  and 
that  they  must  subserve  some  useful  purpose  in  the  life  history  of  the 
malarial  parasite.  Bignami,  Bastianelli,  and  most  of  the  Italian  school,  on 
the  other  hand,  were  inclined  to  believe  that  these  bodies  represented  merely 
degenerative  forms  of  the  parasite. 

In  1894  Manson  suggested  that,  inasmuch  as  there  must  be  some  pro- 
vision in  Nature  by  which  the  malarial  parasite  passes  from  man  to  man, 

in  order  that  it  may  continue  as  a  species,  and  on  account  of  the  similarities, 
in  anatomical  position  in  the  blood-vessels,  in  the  biological  necessities,  and 
in  the  geographical  distribution  subsisting  between  Filaria  noctuma  and 
the  malaria  parasite,  the  mosquito  might  subserve  the  latter  in  a  manner 
similar  to  what  he  had  shown  it  to  subserve  the  former.  Furthermore,  that, 
as  special  species  of  mosquito  seem  to  be  necessary  for  the  development  of 
the  Filaria  noctuma,  probably  special  species  are  required  by  the  malaria 
parasite.  Finally,  he  advanced  the  hypothesis  that,  as  the  flagellated  body 
is  not  evolved  from  the  crescent  until  the  latter  has  left  the  human  body, 
and  because  of  the  peculiar  motion  which  the  flagella  possess  (suggesting 
locomotion  and  penetration),  this  was  the  phase  of  the  parasite  which  was 
connected  with  the  extra-corporeal  or  mosquito  cycle. 

Previously,  Nott  in  1848,  King  in  1883,  and  Laveran  in  1891,  had 
suggested  that  the  mosquito  had  some  connection  with  malaria,  founding 
their  conjectures  upon  epidemiological,  rather  than  on  zoological  premises. 

In  May  1895,  Major  Ross,  I.M.S.,  who  was  impressed  by  the  malaria- 
mosquito  theory  which  had  been  enunciated  by  Manson,  undertook  the 

investigation  of  the  subject,  and  after  several  years'  labour,  during  which 
he  experienced  many  disappointments  and  failures,  he  ultimately  full) 
established  the  correctness  of  the  leading  principles  of  the  theory.  His 

experiments  consisted  in  feeding  mosquitoes  of  the  genus  Culex  on  patients  > 
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whose  blood  was  known  to  contain  crescent  bodies.  These  mosquitoes  were 
then  dissected  at  serial  intervals:  many  crescent  bodies  were  found  to 
have  undergone  exfiagellation  in  the  stomach  cavity  of  those  mosquitoes, 
which  were  examined  shortly  after  haustellation.  Ross  noticed  that  this 

exfiagellation  took  place  more  readily  in  the  mosquito's  stomach  than  in 
an  ordinary  fresh  blood  slide  preparation.  Mosquitoes  that  had  been  kept 
alive  for  a  longer  period  after  feeding  failed  to  show  any  further  change 
in  the  parasite.  Feeling  convinced  that  he  was  working  in  the  right 
direction,  Ross  repeated  his  experiments  again  and  again,  but  always  with 
the  same  result. 

In  August  1897,  instead  of  the  ordinary  mosquito  (Culex),  he  used  a 
different  mosquito  of  the  genus  Anopheles,  and  observed  a  further  stage  of 
development,  namely,  in  the  stomach  wall,  where  he  found  certain  pig- 

mented cells  lying  between  the  muscular  fibres.  Ross  was  unable  at  the 
:ime  to  follow  up  this  important  discovery.  His  specimens,  however,  were 
submitted  to  Manson,  Laveran,  Metchnikoff,  Thin,  and  others.  These 
)bservers  were  agreed  that  the  pigmented  bodies  referred  to  might  be  of 
ualarial  origin. 

Early  in  1898  Ross  was  transferred  to  Calcutta,  where,  in  the  absence 
)f  suitable  malarial  patients,  he  studied  a  certain  malaria-like  parasite  of 
)irds,  known  as  Proteosoma,  and  succeeded  in  working  out  the  part  of  the 
ife  cycle  of  this  organism  which  is  passed  in  the  mosquito.  He  followed 
»ut  the  various  changes  which  the  parasite  undergoes  in  the  stomach-wall, 
.nd  finally  traced  its  sporozoites  to  the  salivary  gland  of  the  insect.  Next 
le  fed  mosquitoes  of  the  genus  Culex  (Culex  fatigans)  on  sparrows,  whose 
ilood  contained  the  Proteosoma.  The  mosquitoes  were  kept  alive  for  over 
,  week,  when  their  salivary  glands  were  found  to  contain  the  sporozoites 
f  the  parasite.  The  infected  mosquitoes  were  then  allowed  to  bite  healthy 
parrows.  In  from  five  to  eight  days  the  blood  of  these  latter  was 
xamined,  with  the  result  that  in  twenty-two  out  of  twenty-eight  un- 
listakable  evidence  of  infection  was  discovered. 

Daniels  subsequently  confirmed  Ross's  work  on  the  Proteosoma  of 
irds.  It  was  also  confirmed  by  the  Italian  workers  including  Grassi 
nd  Bignami.  These  observers,  with  praiseworthy  energy  and  promptitude, 
ext  worked  out  the  details  of  the  mosquito  phase  of  the  human  malarial 
arasite.  Their  work  has  been  most  thorough;  the  malignant,  the 
snign  tertian,  and  quartan  parasites  have  each  been  dealt  with  in  turn, 

.och  also  has  confirmed  Ross's  work,  both  as  regards  avian  and  human lalaria. 

In  September  1898,  Grassi  and  Bignami  undertook  a  series  of  expon- 
ents to  prove  what  the  foregoing  observations  had  already  indicated, 

imely,  that  the  malarial  parasite  passes  from  man  to  man  by  the  agency 

'  the  mosquito.  A  man  who  had  never  suffered  from  malaria  was 
iccessfully  inoculated  with  the  disease  by  means  of  the  bites  of  laboratory- 

'ed  mosquitoes,  which  had  been  previously  infected  by  feeding  on  patients 
ffering  from  malaria.  After  an  incubation  period  the  subject  of  the 
:periment  suffered  from  an  attack  of  malarial  fever,  and  examination  of 
s  blood  revealed  the  presence  of  the  parasite.  A  similar  experiment 
is  recently  made  by  Manson.  Mosquitoes  fed  in  Rome  on  a  case  of 
mign  tertian  malaria  were  transported  to  London,  where  they  bit  two 
I  althy  Englishmen :  the  latter  after  a  few  days  developed  malarial  fever, 
id  tertian  parasites  were  found  in  their  blood. 
\  An  observation  made  by  MacCallum,  in  1897,  on  the  blood  of  pigeons 
lfected  with   another  intra-corpuscular  parasite  known  as  Halteridium, 
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requires  mention.  MacCallum  observed  that  some  parasites  which  had 
escaped  from  the  red  corpuscles  as  spheres,  exflagellated,  and  that 
others  did  not,  the  former  were  hyaline  in  appearance,  the  latter  were 
granular.  He  witnessed  a  flagellum  breaking  away  and  becoming  free, 

and  he  saw  it  penetrate  and  enter  one  of  the  granular  non-flagellating 
spheres.  This  sphere  then  altered  in  shape,  becoming  elongated,  and 
pointed  at  one  extremity  and  actively  motile.  These  observations  have 
been  fully  confirmed  by  others.  A  similar  phenomenon  has  since  been 
observed  by  MacCallum  to  take  place  in  human  malarial  blood. 

The  important  work  of  Smith  and  Kilborne  in  connection  with  Texas 
fever  must  be  mentioned.  Their  researches  (1889  to  1892)  prove  that 
cattle  become  inoculated  with  this  disease  by  infected  ticks  (Bhipicephalus 
annulatus).  This  fact  is  further  evidence,  if  any,  indeed,  be  necessary, 
that  hsemo-protozoal  disease  may  be  carried  by  means  of  insects.  The 
organism  of  Texas  fever  (Pyrosoma  higeminum)  differs,  however,  from  the 
malarial  parasite,  in  that  it  is  transmitted  by  the  mother  tick  to  her 
young,  who,  in  their  turn,  infect  the  cattle.  In  the  case  of  the  human 
malarial  parasite  all  attempts  to  transmit  infection  to  man  by  means  of 
the  offspring  of  infected  mosquitoes  have,  so  far,  failed.  The  work  of  Smith 
and  Kilborne  has  been  fully  confirmed  by  Professor  Koch  in  German 
East  Africa,  and  by  Celli  and  others  in  Italy. 

Dionisi   has   recently   differentiated   three   distinct   species  of   hsemo- 
protozoal  parasites  in  bats,  which  resemble  very  closely  the  tertian,  quartan. ; 
and   sestivo-autunmal   parasites   of   man.      Koch   has    also    discovered  a 
similar  parasite  in  African  monkeys ;  the  observation  has  been  confirmed 

by  Kossel. 

Geographical  Distribution. — Malaria  is  a  widespread  disease.  Speaking 
generally  it  occurs  with  increasing  frequency  and  intensity  as  the  equator  is 
approached.  The  distribution  does  not  remain  constant,  some  places  that  an 
now  salubrious  were  formerly  malarious,  and  other  regions  that  are  malarioui 
to-day  formerly  enjoyed  a  freedom  from  the  disease.  The  reason  for  this  wil 
become  evident  when  the  etiology  of  malaria  is  considered.  Our  knowledge  o 
the  geographical  distribution  of  malaria  is  very  imperfect ;  for  example,  larg 
districts  are  loosely  described  as  being  malarious,  whereas  in  many  instances  it  i 
only  in  limited  spots  in  these  regions  that  the  disease  can  be  contracted.  With  th 
institution  of  prophylactic  measures  in  any  malarious  country  it  will  be  necessarj 
for  economic  reasons,  in  order  to  attain  success  to  limit  and  accurately  defin 
these  endemic  areas.  Fuller  knowledge  is  also  required  regarding  the  particula 
types  of  malarial  parasites  which  are  to  be  found  in  the  different  malariou 
regions. 

In  Europe  malaria  is  steadily  decreasing,  and  its  endemic  areas  are  becomin 
restricted.     Civilisation  with  its  attendant  improvements  in  sanitation,  in  dwel 
ing-places,  in  agriculture,  in  drainage  of  land,  and  also  in  the  treatment  an  | 
diagnosis  of  disease,  has  had  much  to  do  with  this. 

Malaria  exists,  at  the  present  time,  chiefly  in  the  countries  bordering  on  tl 
Mediterranean,  and  in  the  islands  of  the  Mediterranean.  It  is  found  in  Ital 
Greece,  most  of  the  Balkan  States,  Turkey,  Hungary,  Southern  Russia  (part 
cularly  the  littorals  of  the  Black  Sea,  Caspian  Sea,  and  the  Sea  of  Azof),  also  i 
Sicily,  Crete,  Corsica,  and  Sardinia,  the  Ionian  Islands,  and  the  islands  of  tl 
Grecian  Archipelago.  It  is  also  found  in  Spain  and  Portugal,  and  to  a  sligl 
extent  in  France,  along  its  Mediterranean  shore  and  the  Landes,  and  in  Germai 
in  the  valley  of  the  Rhine.  In  Northern  Europe  it  is  met  with  on  the  shores 
the  Baltic.  Belgium,  Holland,  and  the  British  Isles  are  now  practically  free  fro 
the  disease.     It  is  still  met  with  in  Denmark. 

For  the  most  part  the  malarial  fever  of  Europe  is  benign  in  character,  b 
during  the  summer  and  autumn  months,  at  certain  places,  malignant  forms  of  t 
disease  are  prevalent,  namely,  in  the  Campagna  and  Pontine  marshes  aroui 
Rome,  in  Lombardy,  Tuscany,  Greece,  Corsica,  and  in  some  of  the  other  islands 
the  Mediterranean. 

In  Asia  malaria  has  a  much  more  extensive  distribution  than  in  Europe.    ! 
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abounds,  with  varying  degrees  of  frequency  and  intensity,  throughout  India, 
Indo- China,  Southern  China,  Burma,  Ceylon,  the  Malay  Peninsula,  Borneo, 
Sumatra,  Java,  and  other,  islands  of  the  Dutch  East  Indies.  As  a  rule  the  higher- 
altitudes  enjoy  an  immunity  from  the  disease.  The  disease  tends  to  diminish  in 
places  which  have  come  well  under  European  sway ;  good  examples  of  this  are 
to  be  found  in  the  histories  of  Hong  Kong  and  Singapore.  It  is  peculiarly 
infrequent  in  Japan. 

In  tropical  Africa  malaria  manifests  itself  in  its  worst  form,  and  the  West 
Coast  of  this  continent  deservedly  enjoys  the  reputation  of  being  one  of  the 
most  malarious  regions  in  the  world.  The  East  Coast  and  Central  Africa  have 
an  almost  equally  bad  reputation.  In  Northern  Africa  malaria  is  less  prevalent ; 
it  occurs  in  Algiers,  but  to  a  much  less  extent  than  formerly,  and  some  places 
in  this  region  which  a  short  time  ago  were  malarious,  are  now  regarded  as  health 
resorts.  It  also  occurs  in  Egypt,  especially  lower  Egypt,  and  in  the  lowlands  of 
Abyssinia  and  Nubia.  In  South  Africa  the  disease  is  uncommon  until  the 
Zambesi  is  approached.     At  Delagoa  Bay  it  is  both  frequent  and  virulent. 

Madagascar,  Mauritius,  and  Reunion  are  all  intensely  malarious. 
In  North  America  the  British  possessions  are  practically  free  from  the 

disease,  but  in  some  of  the  more  southern  States  of  the  American  Union  malaria 
is  both  common  and  severe.  It  is  especially  prevalent  in  the  States  bordering  on 
the  Gulf  of  Mexico,  and  the  Mississippi,  namely,  Alabama,  Louisiana,  Tennessee, 
Arkansas,  Missouri,  Illinois,  New  Jersey,  and  to  a  less  extent  in  Pennsylvania, 
California,  Florida,  and  Georgia.  It  is  found  also  in  the  river  valleys  of  some  of 
;he  northern  States,  but  less  frequently.  It  is  hardly  ever  met  with  at  a  point 

ligher  than  45°  of  latitude. 
In  Central  America  the  disease  is  very  prevalent  and  malignant  in  type  ;  it 

wcurs  on  both  the  Atlantic  and  Pacific  sides  of  the  continent,  including  Mexico, 
Panama,  and  Guatemala. 

In  South  America  malaria  is  found  in  the  Guianas,  Venezuela,  Bolivia,  the 
»asin  of  the  Orinoco,  also  in  the  valleys  of  Peru  and  Brazil,  but  in  the  highlands 
if  these  countries  it  is  absent.  In  the  West  Indies  it  is  less  prevalent  than 
ormerly,  but  it  occurs  in  most  of  the  islands  during  certain  months  of  the  year. 

The  continent  of  Australia  enjoys  a  comparative  immunity  from  the  disease  ; 
b  occurs,  however,  to  a  considerable  extent  in  Northern  Queensland.  New 
iealand,  Tasmania,  and  many  of  the  Polynesian  islands  are  free  from  malaria. 

Paeasitology 

The  malarial  parasites  are  protozoal  organisms  belonging  to  the  class 

porozoa.    The  human  and  avian  have  been  recently  classified  as  follows : — 

Family  :  LLemamcebid^e,  Wasielewski. 
Genus  I.  :  Hcemamoeba,  Grassi  and  Feletti.  The  mature  gametocytes  are  similar 

i  form  to  the  mature  sporocytes  before  the  spores  have  been  differentiated. 
Species  1  :  Hosmamceba  Danilewskii,  Grassi  and  Feletti.  Syn.  :  Laverania 

^anileivsJcii,  Grassi  and  Feletti,  in  part ;  Halteridium  Danilewskii,  Labbe  ;  etc. 
sveral  varieties — possibly  distinct  species.     Parasite  of  pigeons,  jays,  crows,  etc. 
Species  2  :  Hcemamoeba  relicta,  Grassi  and  Feletti.  Syn.  :  Hcemamoeba  relicta  + 

r.  subprcecox  +  H.  subimmaculata,  Grassi  and  Feletti ;  Proteosoma  Grassii,  Labbe  ; 
■a    Parasite  of  sparrows,  larks,  etc. 
Species  3  :  Hcemamoeba  malar-ice,  Grassi  and  Feletti.  Syn. :  Hcemamoeba 

averani,  Labbe,  in  part.     Parasite  of  quartan  fever  of  man. 
Species  4  :  Hcemamoeba  vivax,  Grassi  and  Feletti.  Syn. :  Hcemamoeba  Laverani, 

ibbe,  in  part.     Parasite  of  tertian  fever  of  man. 
Genus  II.  :  Hoemomenas,  gen.  nov.     Syn.  :  Laverania,  in  part  +  Haimamoeba, 
part,  Grassi  and  Feletti.     The  gametocytes  have  a  special  crescentic  form. 
Species  :  Hcemomenas  p>rcecox,  Grassi  and  Feletti.  Syn. ;  Hcemamoeba  prcecox  + 

.  immaculata~~+  Laverania  malarias,  Grassi  and  Feletti;  Hcemamoeba  Laverani, 
ibbe,  in  part,  etc.     Several  varieties — possibly  distinct  species.     Parasite  of  the 
egular,  remittent,  pernicious,  tropical,  or  sestivo-autumnal  fever  of  man. 

i    This  classification  and  nomenclature  must  be  regarded  as  provisional ; 

•ubtless,  as  our  knowledge  of  these  parasites  advances,  modifications  and 
!  ditions  will  be  necessary. 

It  will  be  seen  that  under  Genus  I.  there  are  two  species   of  human 
VOL.  VII  14 
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malarial  parasites,  namely,  Hcemamceba  vivax,  and  Hazmamceba  malarice — 
the  parasites  of  benign  tertian  and  quartan  fever  respectively.  Under 
Genus  II.  there  is  one  species,  namely,  Hcernomenas  prcecox — the  parasite 
of  malignant  or  tropical  malaria. 

Mannaberg  and  others  subdivide  this  malignant  variety  into  three 

distinct  species,  namely,  a  tertian,  a  non-pigmented  quotidian,  and  a  pig- 
mented quotidian.  This  classification  is,  however,  not  universally  accepted, 

and  pending  further  investigations  it  is,  on  the  whole,  preferable  to  regard 
the  malignant  parasites  as  belonging  to  one  species. 

That  the  three  species  of  the  malarial  parasite,  namely,  the  benign 
tertian,  the  quartan,  and  the  malignant;  are  distinct  species,  and  not 
merely  varieties,  as  Laveran  and  others  formerly  maintained,  is  strongly 
supported  by  the  fact  that  the  inoculation  .of  one  type  of  parasite,  either  by 
means  of  the  mosquito  or  by  the  direct  inoculation  of  human  malarial 
blood,  gives  rise  to  the  corresponding  type  of  the  parasite,  and  no  other,  in 
the  individual  inoculated. 

The  three  species  of  the  malarial  parasite  possess  many  features  in 
common  both  in  their  morphology  and  in  their  life  history,  so  that,  before 
proceeding  to  describe  in  detail  the  distinctive  features  of  each,  it  will  be 
well  to  give  here  a  general  account  of  the  parasite.  A  detailed  description 

of  each  parasite  will  be  found  under  the  heading  "  Clinical  Manifestations 
of  Malaria  "  on  pp.  233,  234,  and  239. 

General  Description  of  the  Malarial  Parasite. — The  malarial  organism 
is  parasitic  in  man  and  in  certain  species  of  mosquito,  the  former  being  its 
intermediate  host,  the  latter  its  definitive  host.  It  varies  markedly  in 
size  during  its  phases  of  development,  being  in  man  from  1  /x  to  8  p,  in  the 
mosquito  from  8  ̂   to  40  /*,  or  even  60  /x,  in  diameter.     In  the  human  host  it 

develops  within  the  red 
normal  red  cell  blood      corpUSCle.        Here, 

during  the  stage  of  its 
growth,  it  is  a  unicellular 
organism  consisting  of 

parasite  protoplasm,  nucleus,  and; nucleolus.  It  possesses 
the  power  of  motion,  of 
growth,  of  absorbing  and 
assimilating  nutritive 
material,  and  of  repro- 

ducing itself.  The  eel] 

protoplasm  is  homogene- 
ous, colourless,  and  some- 
what diffluent,  for  current 

waves  may  be  observet 
in  its  substance.  Th( 
increase  in  size  whicl 

the  parasite  undergoes  ii 
chiefly  due  to  the  growtl 
of  its  cell  protoplasm 
This  stains  readily  witl 
the  ordinary  basic  dyes 
The  nucleus  is  a  round] 
feebly       refractile      bod; ; 

which  cannot,  as   a   rule,   be   recognised  in  the  living  state.       In   earl'; 
stages   of  development   of  the   parasite   the    nucleus    is   of    a   relative! 

ILLUSTRATING  ANATOMY  OF 

BE1NICN    TERTIAN     PARASITE 
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larger  size  than  at  the  later  stages.  It  contains  chromatin  matter  which  is 
regarded  as  the  nucleolus,  and  which,  by  special  methods,  stains  intensely 
and  characteristically  (Fig.  1).  Whilst  within  the  red  corpuscle  the  parasite 
possesses  amoeboid  movement  which  enables  it  to  change  its  position  as 
well  as  its  shape  in  the  red  cell.  It  is  most  active  during  its  earlier  stages 
of  development.     In  the  advanced  stages  amoeboid  movement  ceases. 

The  parasite  assimilates  the  haemoglobin  of  the  red  corpuscle  which  it 
has  infected,  and  elaborates  from  it  characteristic  melanin  granules.  These 
pigment  granules  under  certain  conditions  exhibit  passive  movement, 
always,  however,  remaining  in  the  protoplasm  of  the  parasite  and  never 
being  found  in  its  nucleus ;  they  vary  in  amount,  in  colour,  and  in  size. 
The  degree  of  the  amoeboid  activity  of  the  protoplasm  and  the  character 
of  the  pigment  granules  form  two  important  diagnostic  features  in  distin- 

guishing species. 
The  malarial  parasite,  like  certain  of  the  Coccidiidse,  is  characterised  by 

possessing  two  cycles  of  development.  By  following  the  one  it  matures 
and  propagates  within  its  human  ho^t  by  an  asexual  mode  of  reproduction. 
By  the  other,  in  order  to  attain  maturity,  after  having  partially  developed 
in  man  it  enters  a  second  host,  namely,  certain  species  of  mosquito.  The 
mode  of  reproduction  in  the  latter  case  is  a  sexual  one.  It  is  the  mosquito 
cycle  that  ensures  the  perpetuation  of  the  parasite,  because  it  is  by  this 
means  that  it  is  enabled  to  pass  from  man  to  man. 

The  Human  Phase  of  the  Parasite. — If  the  blood  of  a  patient  be 
examined  during  an  attack  of  malarial  fever,  for  example  of  the  benign 
tertian  variety,  and  if  the  examination  be  made  shortly  after  the  rigor,  a 
certain  number  of  the  red  corpuscles  will  be  found  to  contain  small 
amoeboid  bodies  (see  Fig.  2  a).  These  bodies  are  pale  and  somewhat  indistinct, 
their  index  of  refraction  differing  but  little  from  that  of  the  protoplasm  of 
the  red  cell.  They  are  constantly  changing  shape,  protruding  and  retracting 
pseudopodia.  On  rare  occasions  two  pseudopodia  may  be  seen  to  join  one 
another  and  enclose  a  little  mass  of  haemoglobin.  At  this  stage  of  develop- 

ment there  are  no  pigment  granules  present.  Some  of  the  infected  red 
cells  may  contain  two  or  more  of  the  amoeboid  bodies.  A  few  observers 
are  of  opinion  that  these  early  forms  of  the  parasite  are  epi-corpuscular, 
that  is  to  say,  attached  only  to  the  surface  of  the  corpuscle.  There  can  be 
Little  doubt,  however,  that  they  ultimately  become  eudo-corpuscular,  for  the 
pseudopodia  are  never  seen  to  protrude  beyond  the  limits  of  the  red  cell, 
ind  if  one  of  the  parasites  be  watched  it  appears  to  be  distinct  at  one 
noment,  and  at  another  to  fade  almost  from  view,  as  if  it  rose  to  the 
surface  of  the  red  cell  and  then  sunk  into  its  substance  again.  If  the 
parasite  were  always  epi-corpuscular  such  optical  effects  would  not  be 
xroduced,  for  the  little  organism  would  always  be  in  the  same  focus. 

If  the  blood  of  the  patient  be  examined  again  after  an  interval  of 
welve  hours  the  parasites  will  be  found  to  have  increased  considerably  in 

ize  and  to  occupy  nearly  one-fourth  of  the  red  corpuscle  (see  F'ig  2,  I). 
'hey  are  still  amoeboid.  A  few  granules  of  pigment  will  now  be  observed 
n  the  protoplasm.  Occasionally  there  can  be  seen  a  definite  clear  area 
vhich  does  hot  participate  in  the  amoeboid  movement,  and  which  never  con- 
ains  pigment  ;  this  is  the  nucleus  (Fig.  2  c).  By  ordinary  methods  of 
itaining  the  nucleus  can  always  be  distinguished;  it  remains  colourless, 
nd  so  contrasts  with  the  stained  protoplasm  of  the  parasite  (see  Fig.  1 ). 
>n  using  appropriate  methods  of  staining,  an  intensely  tinted  spot,  usually 
scentrically  located  in  the  nucleus,  may  be  observed ;  this  is  the  nucleolus 
see  Fig.  1  and  Plate  I.  a). 
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If  the  blood  examination  be  repeated  after  another  interval  of  twelve 
hours  the  parasite  will  be  seen  to  have  increased  still  further  in  size,  and  to 
have  developed  more  pigment.  Amoeboid  movement  will  be  now  less 
active,  and  staining  shows  that  the  nucleus  and  nucleolus  have  apparently 
changed  but  little  in  size  and  character  (see  Fig.  2  c).  If  blood  examinations 
be  continued  at  intervals  a  gradual  increase  in  size  can  be  traced,  until  a  short 
time  before  the  next  rigor  the  parasites  come  to  occupy  nearly  the  whole 
of  the  corpuscle  (see  Fig.  2  d).  If  a  stained  specimen  of  the  blood  be  now 
examined,  it  will  be  seen  that  the  nucleus  which  hitherto  had  remained  single  j 
has  become  broken  up  into  little  masses  scattered  throughout  the  parasite. 

O 

( o )  fa )  r\  r\^L 

BENIGN  TERTIAN  RARAS/TE 

/  diogrornotic) 
Fig.  2. — The  dotted  circles  indicate  the  outlines  of  the  red  corpuscles. 

Apparently  at  a  late  stage,  prior  to  its  division,  the  nucleolar  matte; 
becomes  fragmented  and  diffused  in  the  nucleus.  These  nucleolar  masse; 
stain  well  by  the  Komanowsky  method.  At  this  advanced  stage  th< 
pigment  is  abundant  and  relatively  coarse  in  grain  owing  to  the  agglomera 
tion  of  separate  granules.  It  is  scattered  about  in  the  protoplasm  of  th 
parasite  whose  amoeboid  movements  will  have  now  ceased.  If  a  bloo< 
examination  be  made  just  before  the  onset  of  the  rigor  the  parasites  wil 
be  found  to  be  in  the  sporulating  stage,  showing  the  so-called  rosette  bodies 
These  are  produced  within  the  red  corpuscle  in  the  following  way  : — th  j 
hitherto  scattered  pigment  becomes  fused  into  a  single  dense  central  mas: 
around  this  the  little  masses  of  nuclear  matter  arrange  themselves ;  segments 
tion  now  occurs  in  the  protoplasm  of  the  parasite,  and  each  segment  enclosin 
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a  little  mass  of  nuclear  matter  becomes  a  spore  (see  Fig.  2  e  and/).  The  number 
and  arrangement  of  spores  formed  varies  with  the  species  of  the  parasite ; 
for  example,  in  the  benign  tertian,  of  which  we  are  now  speaking,  there  are 
fifteen  to  twenty-three  such  spores,  which  are  arranged  either  in  double 
rows  or  in  an  irregular  manner.  The  pigment  is  occasionally  divided  into 
two  or  three  masses,  or  it  may  be  situated  to  one  side  (see  Plate  II.  Fig.  6). 
This  disposition  of  pigment  is  more  frequently  met  with  in  stained  specimens, 
owing,  probably,  to  injury  received  in  the  preparation  of  the  blood  film.  If 
the  blood  be  examined  during  or  towards  the  end  of  the  rigor,  and  if  the 
observer  be  fortunate,  the  rosette  body  may  be  seen  actually  in  the  process  of 
breaking  up  ;  the  red  corpuscle  ruptures,  allowing  the  spores  to  become  free 
in  the  plasma  (see  Fig.  2  g).  They  can  be  distinguished  from  blood  platlets, 
which  they  somewhat  closely  resemble  by  their  definite  form  and  special 
staining  properties.  Finally,  the  free  spores  gain  entrance  to  fresh  red 
corpuscles,  and  become  the  young  endo-corpuscular  amoeboid  cells  of  a  new 
generation  of  parasites  (Fig  2  a).  Whether  or  not  they  undergo  any  changes 
when  free  in  the  blood  plasma  is  uncertain.  It  is  probable,  however,  that 
they  enter  the  red  blood  corpuscles  almost  immediately  after  their  formation. 

This  concludes  an  account  of  the  asexual  cycle  of  the  malarial  parasite. 
The  sporulating  or  rosette  body  is  called  a  sporocyte,  and  the  young  endo- 
corpuscular  parasites  are  termed  amcebulse,  or  sometimes  myxopods. 

The  early  intra-corpuscular  stages  of  the  sexual  cycle  of  the  parasite  in 
the  human  body  are  not  so  fully  understood.  If,  however,  the  blood  of  a 
patient  suffering  from  benign  tertian  or  quartan  fever  be  examined  during 
the  apyrexial  period,  certain  pigmented  spherical  bodies  will  be  found.  These 
closely  resemble  in  appearance  the  advanced  forms  of  the  asexual  cycle,  but 
differ  from  them  in  that  while  in  the  human  body  they  never  proceed  to  sporu- 
lation  (see  Fig.  2  h  and  i).  On  staining  also  they  differ  in  the  amount  and  in  the 
arrangement  of  their  chromatin  or  nuclear  matter.  In  fresh  specimens  it  will 
be  noticed  that  some  of  these  spheres  possess  pigment  which  is  in  active  motion. 
If  such  parasites  be  watched  for  a  time  (generally  within  a  few  minutes  after 
the  blood  has  been  taken  from  the  body)  suddenly  one  or  more  flagella  are 
shot  out  (Fig:  2  k).  These  filaments  possess  a  rapid,  vibratory,  and  lashing 
movement.  Such  is  their  activity,  that  if  it  were  not  for  the  agitation  they 
produce  in  the  neighbouring  red  corpuscles  they  would  be  difficult  to  see. 
This  movement  continues  for  a  considerable  time,  occasionally  for  an  hour,  or 
even  longer.  As  it  diminishes  the  flagella  are  seen  to  be  about  four  or  five 
times  the  length  of  the  diameter  of  a  red  corpuscle.  They  are  colourless, 
and  sometimes  bulbous  at  the  free  extremity,  or  beaded  at  some  points 
throughout  their  continuity  (see  Fig.  2  k). 

After  exfiagellation  has  taken  place  the  pigment,  which  never  enters 
the  flagella,  becomes  quiescent.     These  flagellating  spheres  are  hyaline. 

Certain  other  spheres  will  also  be  observed  which  do  not  flagellate.  They 
ire  somewhat  larger  than  the  hyaline  spheres,  their  pigment  is  less  active 
md  arranged  in  a  ring  form,  and  their  protoplasm  is  somewhat  granular  (see 
Fig.  2  i). 

These  two  varieties  of  spheres,  on  account  of  their  sexual  nature,  are 
ialled  gametocytes,  or  gametes.  The  flagellating  hyaline  spheres  are  called 
nicro-r  gametocytes,  the  flagella  themselves,  which  are  the  male  elements 
oeing  called  micro-gametes.  The  non-flagellating  granular  spheres,  represent- 
i;ng  the  female  elements,  are  called  macro -gametocytes,  they  contain  only 
me  element,  which  is  called  the  macro-gamete. 

If  the  blood  of  patients  who  have  recently  suffered  from  a  malignant 
Inalarial  infection  be  examined,  in  a  certain  proportion  of  cases  the  gametes 
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peculiar  to  this  particular  form  of  infection  will  be  found.  These  are  the  well- 
known  crescent  boiies  (Plate  II.  Fig.  28).  Crescent  bodies  are  of  special 
interest,  because  they  were  one  of  the  forms  of  the  malarial  parasite  which  first 

arrested  Laveran's  attention,  and  also  because  of  the  subsequent  speculation 
and  discussion  that  arose  regarding  their  nature  and  place  in  the  life  history 
of  the  parasite.  There  is  still  some  doubt  as  to  the  exact  origin  of  the  crescent 
body.  Mannaberg,  as  far  back  as  1892,  maintained  that  they  were  derived 
from  the  conjugation  of  two  ordinary  amcebulse,  and  he  stated  that  he  had 
frequently  observed  specimens  which  strongly  supported  his  view.  Becently, 
Bastianelli  and  Bignami,  by  examining  the  bone  marrow  of  fatal  cases  of 
pernicious  malaria  shortly  after  death,  say  they  have  succeeded  in  recognis- 

ing the  young  forms  from  which  the  crescents  are  derived.  They  say  that 
these  forms  resemble  very  closely  the  ordinary  amcebulse ;  at  the  earliest 
stages  of  their  growth  they  are  somewhat  smaller,  however,  than  the  ordinary 
amcebulse,  and  a  clear  unstained  nucleus  cannot  be  demonstrated  in 
them.  The  more  advanced  forms  can  be  more  readily  recognised  by  the 
character  and  disposition  of  their  pigment,  by  the  smaller  amount  of 
chromatin  matter,  and  by  the  somewhat  different  staining  affinities  of  the 
protoplasm.  These  bodies  gradually  assume  a  crescentic  shape,  and  come  to 
fill,  almost  entirely,  the  red  cell  in  which  they  are  developed.  In  peripheral 
blood  these  immature  forms  of  the  crescent  have  not,  up  to  the  present, 
been  recognised  wich  certainty,  here  only  the  adult  forms  are  found. 

In  freshly  drawn  blood  they  are  beautifully  shaped  semilunes,  about  8  p  or 
9  /i  in  length,  possessing  a  well-defined  outline,  and  consisting  of  colourless 
hyaline  protoplasm,  in  the  centre  of  which  is  situated  the  characteristic 
pigment.  This  is  black,  and  in  short  needle-shaped  rods,  and  in  many 
instances  is  arranged  as  a  ring  around  the  nucleus.  The  red  cell  can  usually 
be  seen  surrounding  the  crescent.  Its  protoplasm  has  become  almost  com- 

pletely decolorised,  and,  for  the  most  part,  lies  in  the  concavity  of  the  crescent 
like  the  arc  of  a  bow.  On  the  convexity  of  the  crescent  it  is  found  as  a  thin 
almost  invisible  layer.  Properly  stained  specimens  demonstrate  these  points 
very  clearly.  The  crescent  bodies,  after  they  have  been  removed  from  the  human 
body,  undergo  remarkable  changes,  which  can  be  readily  watched  in  an  ordinary 
fresh  blood  preparation.  The  crescent  first  begins  to  lose  its  elegant  shape, 
becoming  thicker,  more  squat,  then  kidney  shaped,  and  then  oval,  and 
finally  spherical  (see  coloured  Plate  II.  Figs.  29, 30, 31).  It  will  be  observed 
that,  just  as  was  the  case  with  the  gametes  of  the  benign  malarial  parasites, 
some  of  the  spheres  flagellite  and  some  do  not,  the  former  being  the  micro- 
gametocy tes  and  the  latter  the  macro-gametocytes.  Bastianelli  and  Bignami 
have  succeeded  in  distinguishing  the  male  from  the  female  crescents.  On 
staining  by  the  Bomanowsky  method  the  protoplasm  of  the  male  crescent  is 
stained  a  pale  blue,  and  the  nucleus  is  seen  to  contain  four  or  five  little  chromo- 

somes which  stain  an  intense  carmine  colour.  The  protoplasm  of  the  female 
crescent  stains  a  deeper  blue,  and  the  nucleus  contains  only  one,  occasionally 
two,  masses  of  chromatin.     I  have  been  able  to  confirm  these  observations. 

This  method  of  staining  also  shows  very  clearly  the  structure  of  the 
flagella.  They  each  consist  of  a  tube  of  protoplasm,  containing  in  their 
centre  a  delicate  filament  of  chromatin.  The  protoplasm  stains  blue,  the 
chromatin  a  beautiful  lilac  carmine.  The  chromosomes,  which  in  the 
crescent  were  centrally  placed,  before  flagellation  occurs  make  their  way  to 
the  periphery  of  the  sphere,  a  process  of  protoplasm  is  then  protruded,  and 
into  this  the  chromatin  matter  passes. 

The  Mosquito. — As  it  is  only  recently  that  the  mosquito  has  become  an 
object  of  special  interest  to  the  medical  practitioner,  it  will  be  well  to  give  a 
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brief  account  of  its  life  history,  anatomy,  and  habits  before  proceeding  to  com- 
plete the  description  of  the  sexual  or  mosquito  phase  of  the  malarial  par  ;site. 

Mosquitoes,  or  gnats,  are  found  pr.ctically  everywhere.  They  belong  to 
the  natural  order  diptera,  family  Culicidae.  There  are  twelve  genera  in  this 
family,  but,  so  far  as  we  know  at  present,  only  two  are  of  importance  from 
a  medical  point  of  view,  namely,  the  genus  Culex  and  the  genus  Anopheles. 
Only  the  imago,  or  mature  insect,  is  aerial.  In  the  other  stages  of  its 
existence,  namely,  as  ovum,  larva,  and  pupa,  the  mosquito  is  aquatic  in 
habits.  The  ova  look  like  little  shiny  black  specks,  and  under  a  lens  are 
seen  to  be  of  an  elongated  oval  shape,  with  one  end  of  the  oval  more  pointed 
than  the  other.  When  grouped  together  they  resemble  little  specks  of 
soot  floating  on  the  surface  of  the  water. 

Most  species  of  Culex  lay  their  ova  in  boat-shaped  masses  (Fig.  3).1  In  Anopheles, 

Fig.  3. — Ova  of  Culex  in  characteristic  boat-shaped  mass. 

on  the  other  hand,  there  is  no  such  definite  grouping.  The  larvae  hatch  out  on  the 
first  or  second  day  by  escaping  through  the  lower  and  thicker  end  of  the  ovum. 
They  are  active  little  bodies,  with  a  disproportion- 

ately large  head  and  thorax.  When  newly  hatched, 
on  account  of  their  transparency  and  small  size, 
they  can  only  just  be  seen  with  the  naked  eye,  but 
they  grow  rapidly  and  soon  become  darker  in  colour 
and  more  visible.  The  larvae  of  Culex  swim  about 
actively,  coming  to  the  surface  of  the  water  at  short 
intervals  to  breathe.  They  feed  greedily  on  any 
organic  matter  which  may  be  present  in  the  water. 
The  respiratory  tubes  open  into  an  elongated, 
dilated  syphon  tube  situated  at  the  caudal  ex- 

tremity, and  the  larvae  when  breathing  hang  from 
the  surface  of  the  water  with  their  tails  uppermost, 
and  their  bodies  almost  at  right  angles  to  the 
surface  (Fig.  4).  The  length  of  the  larval  stage 
varies  considerably  according  to  circumstances.  It 
is  prolonged  if  the  conditions  be  unfavourable  for 
the  larvae,  if  favourable  it  is  shorter.  The  larvae 
having  moulted  three  or  four  times  pass  into  the 
pupa  or  nymphal  stage,  usually  in  warm  weather, 
within  from  six  to  eight  days.  The  pupa  resembles 
somewhat  a  note  of  interrogation  in  shape,  the  head 
and  immature  wings  being  doubled  up  under  the 
thorax    (Fig.    5).     It    is    much    less    active    than 
the  larvae,  and   when   it    rises    to   the    surface   it 
ioes   so    by    means    of    a  lashing   up   and    down 
notion  of  the  tail.     It  does  not  exhibit  the   eel- 
ike  motion   of    the  larvae.      It    breathes   by  two 
irumpet-shaped  respiratory  tubes  placed  on  either 
side  of  the  thorax.     These  can  be  readily  seen  as 
;he  pupa  floats  on  the  water.     After  two  or  three 
lays  the  pupal  stage  is  terminated  by  the  escape 
)f  the    imago   from    its    puparium   or  pupa   case 
through  a  T-shaped  opening  on  the  dorsal  surface. 
•die  newly-born  mosquito  balances  itself  on  the  puparium  for  a  few  moments  in 
itrder  that  the  chitinous  covering  of  the  wings  may  harden,  and  then  it  flies  away. 

1  Culex  txniatus,  a  somewhat  widely  distributed  species,  is  a  striking  exception,  the 
neing  separate  and  horizontal. 

Fig.  4. — Larva  of  Culex. 
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Fig.  5. — Pupa  of  Culex. 

The  imago,  like  that  of  other  diptera,  has  a  head,  thorax,  and  abdomen,  and 
its   outer  skeletal  structure  consists  of  chitinous  material.     The   Culicidse  are 

characterised  by  their  well-developed  and 
elongated  jaws,  which  are  specially 
adapted  for  piercing  and  sucking.  The 
wings  are  scaly,  and  have  four  main 
nervures  or  ribs.  Arising  from  the 
anterior  aspect  of  the  head  are  the  oral 
appendages,  which  together  form  the 
proboscis  or  sucker.  Placed  on  either 
side  of  the  proboscis  are  the  palpi 
and  antennse.  The  proboscis  is  made 
up  of  a  number  of  elements,  the 
most  massive  and  prominent  of  which 
is  the  labium.  This  consists  of  a 
thick,  membranous,  scaly  sheath,  which 
is  concave  on  its  upper  surface,  forming 
a  deep  groove  in  which  the  other  oral 
elements  lie.  The  labium  is  expanded  at 
its  free  extremity  into  two  olive-shaped 
bodies  called  labellse.  The  remaining  parts 
of  the  proboscis  consist  of  epipharynx  or 
labrum,  and  hypopharynx,  which,  when 
approximated,  form  a  closed  tube  tip 
which  the  blood  flows  when  the  probos- 

cis is  in  use.  Besides  these  organs,  and 
lying  under  them,  there  are  two  pairs 
of  long  slender  lancets — the  maxillse  and 

mandibles  respectively.  This  description  applies  to  the  female  only.  The  mouth 
organs  of  the  male  are  rudimentaiy,  and  unadapted  for  piercing  the  skin.  When 
the  mosquito  bites  the  soft  membranous  labium  is  forced  back,  forming  a  sort  of 
loop.  The  piercing  organs  are  thus  exposed,  and  together  with  the  epipharynx 
and  hypopharynx  enter  the  skin. 

The  palpi  are  placed  on  either  side  of  the  proboscis.  Their  length  and  number 
of  segments  form  an  important  feature  in  distinguishing  Culex  from  Anopheles. 
When  the  mosquito  bites  the  palpi  are  elevated  in  such  a  way  that  they  do  not 
interfere  with  haustellation.  The  antenna  are  made  up  of  fourteen  segments.  In 
the  male  they  are  plumose,  but  in  the  female  only  a  single  whorl  of  short  hairs  is 
given  off  at  the  base  of  each  joint  (see  Figs.  13  and  14).  The  antennae  are  re- 

garded as  organs  of  hearing,  and  possibly  of  smell,  the  supposed  auditory  ganglion 
being  situated  in  the  proximal  segment. 

The  mosquito  possesses  two  large  compound  eyes.  Its  vision,  however,  is  by 
no  means  acute.  Grassi  believes  that  it  is  unable  to  distinguish  objects  more  than 
a  few  centimeters  away.  The  sense  of  smell,  and  possibly  the  sense  of  taste,  on 
the  other  hand,  are  much  more  highly  developed.  It  can  certainly  scent  its  prey 
at  a  distance  of  several  feet. 

The  thorax  consists  of  three  segments — the  prothorax,  mesothorax,  and  meta- 
thorax  respectively  :  the  mesothorax  being  the  largest  and  most  prominent.  The 
salivary  glands  are  placed  in  the  prothorax,  one  on  either  side.  Each  consists 
of  three  lobes,  a  middle  and  two  lateral.  The  middle  lobe  is  smaller,  and  the  proto- 

plasm of  its  cells  is  more  finely  granular  and  stains  more  deeply  than  that  of  the 
other  lobes.  This  lobe  was  formerly  believed  to  be  a  veneno-salivary  gland  (Fig. 
15  A).  A  duct  arises  from  each  gland,  and  as  they  pass  forward  the  two  unite  to 
form  the  common  salivary  duct,  which  enters  the  proboscis  at  the  base  of  the 
hypopharynx.     The  malarial  sporozoites  are  found  chiefly  in  the  middle  lobe. 

The  abdomen  has  nine  segments,  and  contains  part  of  the  alimentary  canal, 
the  dorsal  blood-vessel,  the  neui'al  cord,  and  the  organs  of  generation.  The  ali- 

mentary canal  consists  of  pharynx,  oesophagus,  middle  intestine,  large  intestine, 
and  rectum.  It  is  in  the  wall  of  the  middle  intestine  (stomach  so-called)  that  the 
malarial  parasite  passes  through  its  various  stages  of  development.  This  structure 
has  three  coats,  namely,  an  outer  fibrous,  a  middle  muscular,  and  an  inner  modified 
epithelial.  The  muscular  fibres  of  the  middle  coat  are  arranged  in  transverse 
oblique,  and  longitudinal  layers. 

Mosquitoes  are  for  the  most  part  nocturnal  in  habit.  In  the  day  time  i 
they  seek  out  cool,  calm,  and  shady  spots,  where  they  rest,  coming  out  t(  I 
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feed  and  lay  their  eggs  after  sunset.  Although  this  is  the  rule,  on  cloudy- 
days,  and  in  dense  forests  into  which  the  sun  does  not  penetrate,  mosquitoes 
are  often  active  and  bite  freely.1  The  female  alone  is  the  blood  sucker,  but 
she,  as  well  as  the  male,  can  live  on  vegetable  juices.  It  is  possible  that 
this  is  their  usual  food,  blood-sucking  being  more  or  less  an  acquired  habit. 

When  a  mosquito  bites,  before  commencing  to  suck  blood,  it  injects 
some  of  its  saliva  so  as  to  promote  a  flow  of  blood  to  the  bitten  spot,  or  to 
prevent  coagulation  which  would  otherwise  be  a  hindrance  in  haustellation. 
This  saliva  acts  as  a  powerful  irritant  to  most  individuals,  but  the  irritation 
is  less  if  the  mosquito  be  allowed  to  suck  for  some  time  than  if  it  sucks  for 
a  few  seconds  only ;  it  is  thought  from  this  that  most  of  the  saliva  is  taken 
up  again  with  the  blood.  Probably  the  saliva  is  necessary  for  the  digestion 
of  the  blood  in  the  stomach  of  the  mosquito.  After  a  full  meal  the  insect 
is  sluggish,  torpid,  and  disinclined  to  fly.  Contrary  to  what  was  formerly 
the  popular  belief  the  mosquito  feeds  many  times  during  its  existence. 

The  life  of  a  mosquito  varies  in  length,  an  average  length  being  from 
thirty  to  fifty  days;  the  males  are  shorter  lived  than  the  females.  In 
places  where  there  is  a  cold  season  a  certain  number  of  impregnated  females 
nybernate  in  sheltered  spots,  such  as  cellars,  caverns,  and  in  the  dark 
corners  of  houses  and  outhouses,  and  in  this  way  ■  the  continuity  of  the 
species  from  year  to  year  is  insured. 

Mosquitoes  can  be  bred  in  captivity  without  difficulty.  All  that  is 
required  is  a  suitable  cage  containing  water  and  some  fresh  fruit,  such  as 
banana,  etc.  They  should  be  sheltered  from  bright  light  and  kept  at  a 
temperature,  as  far  as  possible,  similar  to  that  which  they  have  been 
accustomed  to.  I  have  noticed  that  mosquitoes  whose  larvse  had  been  sent 

from  Durban,  South  Africa,  required  a  temperature  of  80°  F.,  whereas 
mosquitoes  bred  from  larvse  found  in  the  marshes  near  the  Eoyal  Albert 

Dock,  London,  thrived  better  at  a  temperature  of  65°  F.  The  larva?  thrive 
extremely  well  on  uncooked  rice  with  the  addition  of  a  small  amount  of 
algae.  No  film  should  be  allowed  to  form  on  the  surface  of  the  water  as  it 
interferes  with  the  respiration  of  the  larvee  and  pupse. 

So  far  as  is  known  only  one  genus  of  Culicidae — Anopheles  (avo^eA.^?, 
harmful) — harbours  the  human  malarial  parasite,  and  serves  as  its  definitive 
host.  It  comes  to  be  a  matter  of  the  highest  importance,  therefore,  to  be 
able  to  recognise  this  dangerous  insect  both  in  its  mature  and  immature 
forms.  Mosquitoes  can  be  most  easily  destroyed  when  in  the  aquatic  stage 
of  their  existence.  It  is  particularly  important,  therefore,  to  know  the 
distinctive  features  of  the  Anopheles  at  this  stage.  It  has  chiefly  to  be 
distinguished  from  Culex.  The  two  genera  differ  in  their  habits  and  in 
their  likes  and  dislikes.  Culex,  for  the  most  part,  is  domestic  ;  it  frequents 
houses  and  outhouses,  and  likes  to  breed  near  dwellings  in  shallow 
artificial  collections  of  water,  such  as  may  be  found  in  tanks,  flower  pots, 
broken  bottles,  disused  kitchen  utensils,  etc.,  or  in  the  little  muddy  pools 
which  may  form  in  the  footprints  of  cattle  after  rain.  Anopheles,  on  the 
other  hand,  is  more  rural ;  it  breeds,  as  a  rule,  in  natural  and  permanent 
collections  of  water,  preferably  in  small  sluggish  streams  containing  algae 
and  free  from  fish,  or  in  pools  in  rice  fields  or  other  irrigated  lands. 
Unlike  Culex  the  Anopheles  affects  the  shallow  edges  of  deep  water. 
The  eggs  are  in  short  ribbons,  or  in  star-shaped  or  irregular  masses 

-'Fig.  6  a),  and  are  deposited  on  any  stick  or  leaf  that  happens  to 
oe  floating  on  the  water.  They  are  loosely  joined  together,  clinging 
30  the  twig  or  leaf  for  support,  and  they  lie  with  their  long  axes  parallel 

1  Some  mosquitoes  undoubtedly  habitually  bite  during  the  day. 
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with  the  surface  of  the  water.  They  are  quite  unlike  the  dense  so-called 

"boat-shaped  masses  of  most  of  the  genus  Culex.  Some  species  of  Anopheles  may- 
be recognised  by  the  arrangement  of  their  ova,  for  example,  those  of  A.  bifur- 

catus  are  laid  in  star-shaped  masses  (Fig.  6  b);  those  of  A.  claviger  in  short, 
ribbons  (Fig.  6  a).  The  larvse  of  Anopheles  are  much  less  active  than  those 
of  Culex ;  they  can  usually  be  seen  lying  on  the  surface  of  the  water  in  a 
horizontal  position  feeding,  but  if  disturbed  they  dart  away  rapidly,  usually 
by  a  backward  motion  of  the  caudal  extremity.  As  it  has  already  been 
stated,  the  larvse  of  Culex  wriggle  to  the  surface  to  breathe,  with  the  tail 
uppermost,  resting  there  in  an  almost  vertical  position.  This  peculiarity  in 
the  position  of  the  larvse  of  Culex  is  explained  by  the  relatively  great 

Fig.  6. — Ova  of  Anopheles,    a,  A.  claviger;  b,  A.  bifurcatus. 

length  of  the  respiratory  syphon  which  is  situated  at  the  caudal  extremity,  am 
which  receives  the  terminations  of  the  two  respiratory  tubes  (see  Fig.  4 
The  corresponding  respiratory  tubes  in  Anopheles  terminate  (without  an 
respiratory  syphon)  in  two  small  openings  on  the  dorsal  surface  of  the  eight 
abdominal  segment  (see  Fig.  7).  The  larvse  of  Anopheles  are  somewhat  smalle 
and  darker  than  those  of  most  species  of  Culex.  At  the  pupal  stage  Anophel 
can  be  distinguished  from  Culex,  it  is  narrower,  and  its  respiratory  tubes  ai 
short  and  ear-shaped  (Fig.  8) ;  in  Culex  they  are  long  and  tubular  (Fig.  6 

The  full-grown  Anopheles  is  a  more  graceful  insect  than  Culex ;  its  thora 
and  body  are  more  slender,  and  its  legs  more  delicate  (see  Figs.  11  and  12).  Ko 
noticed  in  India  that  Anopheles,  when  stationary,  has  its  body  nearly  at  rig] ! 
angles  to  the  surface  upon  which  it  rests ;  whereas  Culex  lies  with  its  boc  I 
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(see  Figs.  9  and  10),  parallel  to  its  resting-place.      This  point  of  distinction, 
unfortunately,  does  not  hold  good  for  all  species  of  Anopheles.     Professor 

Pio.  8. — Pupa  of  Anopheles. 

Fig.  7.— Larva  of  Anopheles. 

G-uiteras  of  Havannah,  Dr.  Sambon,  and  others,  have  observed  that  A.  claviger 

Fid.  9. — Resting  attitude  of  Culex.    (After  Waterhouse.) 

-by  far  the  most  widely  distributed  European  species  of  Anopheles — does 
ot  assume  the  attitude  described  by  Eoss,  but  hangs  with  its  body  more 
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nearly  parallel  to  the  surface.     A.  pseudopictus  and  A.  costalis,  on  the  other 

Fig.  10.— Resting  attitude  of  Anopheles.    (After  Waterhouse.) 

Pig.  11. — Female  Anopheles. 

hand,  undoubtedly  do  rest  in  the  manner  described  by  Eoss.      A  moi 
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reliable  point  of  distinction  between  the  two  genera,  and  one  that  has  also 
been  noticed  by  Waterhouse,  is  that  whereas  Culex,  when  at  rest,  has  a 

Fig.  12. — Female  Culex. 

unchback   appearance,  Anopheles  rests  with  its   proboscis,  head,  thorax, 
ad  abdomen  in  one  straight-line  (see  Figs  9  and  10). 

Most  species  of  Anopheles  have  spotted  wings  (see  Fig.  11).     There  are 

1       Fio.  13. — Head  of  female  Anopheles. Fig.  14. — Head  of  male  Anoplieles. 

e  out  of  the  fifty-two  species  described  with  unspotted  wings.     Some 
Secies  (A.  costalis,  A.  pseudopictus,  and  A.  superpictus)  have  the  spots,  or 
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rather  bars,  along  the  anterior  margin  of  the  wing  (Fig.  11).  Others  (A. 
claviger)  have  them  on  the  upper  surface. 

The  palpi,  in  both  sexes  of  Anopheles,  are  nearly  as  long  as  the  proboscis 
and  consist  of  five  segments.  In  the  male  Gulex  the  palpi  are  long,  but  in 
the  female  they  are  short,  consisting  of  three  segments  only  (see  Fig.  12). 
The  males  of  either  genus  can  be  readily  distinguished  by  the  naked  eye 
from  the  female  by  their  feathery  antennse.  The  terminal  extremities 

of  the  palpi  in  the  male  Anopheles  are  bulbous  or  spatulate  (Fig.  14). 
There  is  only  one  other  genus  of  mosquito,  the  species  of  which  have  long 
palpi  in  both  sexes,  namely,  the  Megarhina.  It  is,  however,  unlike 
Anopheles  in  every  other  respect,  being  a  large  forest  mosquito  with  brilliant 
colouring  and  unspotted  wings.     It  is  hardly  ever  known  to  bite  man. 

The  limited  distribution  of  Anopheles  is  possibly  accounted  for  by  the 

fastidiousness  which  it  displays  in  selecting  its  breeding-place.  Although 
it  generally  affects  natural  collections  of  water,  as  already  remarked,  yet, 
like  other  forms  of  animal  life,  it  can  within  certain  limits  adapt  itself 
to  circumstances.  I  have  observed,  for  instance,  A.  claviger  in  the  Koinan 
campagna  breeding  freely  in  stagnant  and  foul  water,  in  which  were  found 
also  larvae  of  Gulex. 

Although  Gulex  is  not  a  malaria-bearing  mosquito,  it  must  be  remem- 
bered that  it  may  serve  as  the  intermediate  host  of  Filaria  nocturna,  and 

is  therefore  a  source  of  danger  in  places  where  that  blood  parasite  occurs. 

The  Mosquito  Cycle  of  the  Malaria  Parasite. — A  number  of  Anopheles, 
which  have  been  bred  in  captivity,  and  protected  from  every  source  of 
infection,  are  made  to  bite  an  individual  whose  blood  is  known  to  contain 

gametocytes — for  example,  malarial  crescents.  The  mosquitoes  are  then 
killed  at  short  intervals  and  examined.    The  following  changes  may  be  seen: — 

If  one  be  killed  a  few  minutes  after  haustellation,  and  the  blood  contained  in 
the   middle  intestine  examined,   certain   phenomena  already  described  will  be 
observed,  namely,  the  change  of  the  crescents  into  oval  bodies,  and  then  into 
flagellating  and  non-flagellating  spheres.     The  next  step  in  development  in  human 
malaria  has  been  inferred  from  analogy.     In  pigeons  and  certain  other  birds 
infected  with  Halteridium,  the  flagella  may  be  seen  to  break  away  from  the  hyaline 
spheres  and  approach  non-flagellating  granular  spheres.      The  latter,  presently, 
protrude  a  small  bud-like  process,  at  which  point  a  flagellum,  straightening  itseli 
and  becoming  rigid,  and  attacking  as  it  were  the  sphere,  suddenly  effects  at 
entrance.      The  flagellum  at  first  causes  some  agitation  of  the  contents  of  th( 
sphere  ;  the  disturbance,  however,  soon  subsides.     Not  more  than  one  flagellum  cai 
gain  an  entrance  into  any  given  granular  sphere.     After  a  few  minutes  the  nov 
fertilised  sphere  becomes  elongated  and  pointed  at  one  extremity ;   the  pigmen 
which  it  contains  collects  at  the  broader  end,  and  the  little  body  becomes  activeh 
motile.     It  exhibits  considerable  power  of  penetration,  piercing  any  red  cell  thati 
may  encounter.    This  body  is  called  the  travelling  vermicule  or  zygote  (see  Fig.  15  a) 
in  Halteridium  it  is  shaped  like  a  broad  spear  head.     To  return  to  human  malark 
stained  specimens  of  infected  Anopheles  have  been  prepared,  which  show  elongate 
bodies  shaped  like  a  flat  nail,  near  to  and  in  the  epithelial  coating  of  the  wall  c 
the  middle  intestine,  and  which  were  evidently  passing  towards  the  deeper  layer 
These  were  doubtless  the  travelling  vermicules  of  human  malaria.      If  infecte 
mosquitoes  be  killed  on  the  second  day  after  haustellation,  and  the  wall  of  th 
middle  intestine  be  examined,  pigmented  spheres  about  7  /*  to  8  /a  in  diameter  wi 
be  seen  lying  between  the  muscular  fibres.     If  infected  mosquitoes  be  examine 
on   subsequent  and  successive  days  the  further  changes  in  the  zygote  can  I 
traced  (see  Fig.  15  b).     It  increases  rapidly  in  size  ;  tiny  masses  of  chromatin  fro 
the  fragmented  nucleus   become    diffused   in    its    substance,   around   them   tl 
protoplasm  arranges  itself  in  such  a  way  as  to  form  a  number  of  small  spher 
(see  Fig.  15  c).     In  each  of  these  spheres  secondary  spherules  form,  each  havir 
its   little   mass  of  chromatin.      Eventally   new   spheres   cease   to  develop,  at 
chromatin  granules  become  arranged  around  the  periphery  of  the  spheres  alreac 
formed.     These  chromatin  granules,  covered  with  a  layer  of  protoplasm,  devel< 
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into  buds,  which  elongating  cover  the  surface  of  the  spheres,  giving  them  a 
hedgehog  appearance  (see  Fig.  15  d).  Finally  the  spheres  disappear,  leaving 
only  elongated  sickle -shaped  bodies  (see  Fig.  15  e).  During  this  process  of 
development  the  zygote  increases  enormously  in  size,  attaining  a  diameter  of  40  n 
to  60  fj-,  a  well-defined  capsule  forms  around  it,  and  protrudes  into  the  body  cavity 
from  the  outer  surface  of  the  middle  intestine  as  a  sort  of  wart  or  hernia.  The 
sickle-shaped  bodies,  usually  in  radially  disposed  groups,  distend  the  capsule. 
Finally,  apparently  from  over-distension,  the  capsule  ruptures  and  the  sickle- 
shaped  bodies  are  discharged  into  the  body  cavity  of  the  mosquito,  and  are  carried 
by  the  body  fluid  to  the  salivary  glands,  where  they  are  filtered  out  by  the  cells  of 
the  middle  lobes.  These  sickle-shaped  bodies  are  variously  called  sporozoites, 
blasts,  flagellulse,  or  filiform  young  (Ray  Lankester) ;  they  are  believed  to 
be  non-motile,  about  14  n  in  length,  and  possess  one  or  two  masses  of  nuclear 
matter  in  their  centre.  In  sections  of  the  salivary  gland  they  may  be  seen 
in  enormous  numbers  in  the  middle  lobe,  for  the  most  part  crowding  the  cells 
around  the  duct,  and  in  the  duct  itself  as  far  as  the  proboscis  (see  Fig.  15  g). 
The  secondary  spheres  that  develop  in  the  zygotes  are  called  zygotomeres,  and 
when  these  have  developed  their  elongated  buds  they  are  called  blastophores. 
The  grains  of  pigment  carried  by  the  zygotes  persist,  and  can  be  seen  up  to  the 
time  of  rupture  of  the  capsule.  The  series  of  changes  described  occupies  a  period 
varying  between  six  to  ten  days  or  more,  depending  on  temperature  and  possibly 

on  other  conditions.  The  most  favourable  temperature  for  development  is  30°  C. ; 
below  16°  C.  the  process  is  suspended.  The  differences  between  the  quartan, 
benign  tertian,  and  the  malignant  parasites  in  the  mosquito  are  very  slight. 
Bastianelli  and  Bignami,  however,  state  that  they  can  distinguish  the  benign  tertian 
from  the  malignant — (1)  by  the  character  of  the  pigment ;  (2)  by  the  number  and 
size  of  the  chromatin  masses ;  (3)  by  the  number  and  arrangement  of  the 
sporozoites.  The  quartan  zygote  cannot  be  distinguished  from  that  of  the  benign 
tertian  parasite. 

In  a  number  of  cases  certain  black  or  brown  sausage-shaped  bodies— Ross's 
"  black  spores  " — are  to  be  found  in  the  empty  capsules  of  ruptured  zygotes  (see 
Fig.  15/).  The  exact  nature  of  these  bodies  is  not  known,  but  it  has  been  supposed 
that  they  may  be  either  resting  spores  or  an  extraneous  fungus.  Ross  has  suggested 
that  they  may  be  the  means  by  which  the  Anopheles  larvee  become  infected.  The 
Italians  have  confirmed  Ross's  observations  regarding  the  presence  of  these  bodies, 
but,  like  him,  have  been  unable  to  elucidate  their  true  nature.  These  observers  are 
inclined  to  regard  them  as  involution  or  residual  bodies  derived  from  the  zygote. 

The  Demonstration  of  the  Malarial  Parasite  in  Human  Blood  — 
This  is  not  a  difficult  matter,  but  some  amount  of  experience  is  necessary 
before  the  parasites  can  be  recognised  with  confidence,  more  especially  ii 

the  case  of  the  non-pigmented  amoebulee.     Ease  and  rapidity  in  diagnosi: 
by  blood  examinations  depend  in  great  measure  on  the  care  taken  in  makinj 
preparations.     The  student  of  malariology,  and  indeed  all  who  practise  ii 
malarious  countries,  should  spare  no  pains  in  order  to  become  familiar  wit] 
the  necessary  technique.     Anyone  who  is  not  thoroughly  familiar  with  th 
microscopical  appearance  of  normal  blood  should,  before  attempting  th 
diagnosis   of  malaria    by   the    microscope,    familiarise    himself   with    th 
differences  in  colour,  size,  and  shape  of  the  red  cells,  and  learn  to  recognis 
crenations,  vacuoles,  and  fissures,  and  to  distinguish  the  different  variety 
of  leucocytes.     This  affords  good  opportunities  for  practising  technique,  an 
it  will  obviate  subsequent  errors  when  dealing  with  malarial  blood.     A  goc 
microscope  is  essential,  a  substage  condenser  and  \  inch  and  ̂   inch  c 

immersion  objectives  •  are  necessary.     A  mechanical  stage  adds  to  the  ea 
and  rapidity  with  which  a  preparation  may  be  reviewed. 

Blood  may  be  examined  for  malaria  parasites  either  in  the  fref 
unstained  state,  or  by  means  of  stained  preparations.  On  the  whole  tl 
former  method  of  examination  is  to  be  preferred :  more  can  be  learnt  1 

observing  the  living  parasite,  and  mistakes  are  less  likely  to  be  mac 
When  the  blood  examination  has  to  be  deferred  for  some  hours  stain 

preparations  must  be  employed ;  the  anatomical  features  of  the  organic 
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are  also  brought  out  better  by  this  means.     In  cases  of  doubt  it  is  well  to 
employ  both  methods. 

In  making  fresh  preparations  the  cover-glasses  and  slides  must  be  thoroughly 
cleansed.  The  former  are  best  cleansed  by  boiling  them  in  a  weak  solution  of 
bi-chromate  of  potash,  and  then  washing  them  in  running  water,  finally  trans- 

ferring to  methylated  spirit,  or  to  a  mixture  of  absolute  alcohol  and  ether.  Or 
they  may  be  boiled  in  soda  solution,  washed  in  tap  water,  and  afterwards  dipped 
in  strong  sulphuric  acid,  and  washed  in  running  water  as  before.  These  more 
elaborate  cleansing  processes  are  not  absolutely  necessary,  but  the  slides  should 
be  kept  in  methylated  spirit.  Neither  the  cover-glasses  nor  the  slides  need  be 
sterilised.  Three  or  four  of  each  are  carefully  dried  (handling  them  as  little  as 
possible)  and  polished  with  a  soft  linen  cloth.  They  should  then  be  covered 

over.  One  of  the  patient's  fingers  is  next  cleaned  with  spirit,  and  if  he  is 
sweating  the  rest  of  the  hand  should  be  covered  with  a  handkerchief.  An 
ordinary  needle,  after  being  sterilised  in  the  flame  of  a  spirit  lamp,  is  used  to 
prick  the  palmar  surface  of  the  finger  tip.  The  first  drop  of  blood  which  issues 
should  be  wiped  off:  a  second  droplet  is  then  squeezed  out,  it  should.be  about 

the  size  of  a  pin's  head.  The  cover-glass  is  then  lowered  so  that  it  just  touches 
the  drop  without  touching  the  finger.  The  charged  cover-glass  is  then  allowed 
to  fall  gently  on  to  a  slide  ;  after  a  few  seconds,  and  when  the  blood  has  spread 
out  in  a  fine  film,  the  preparation  should  be  ringed  with  vaseline.  On  holding 

the  slide  up  to  the  light,  if  properly  prepared,  Newton's  iridescent  rings  will  be 
seen,  indicating  that  the  blood  has  run  out  into  an  exceedingly  thin  layer.  The 
preparation  is  a  failure  if  these  coloured  rings  cannot  be  seen,  and  another  one 
should  be  made  ;  it  is  waste  of  time  to  examine  bad  preparations.  When  a 
number  of  specimens  are  required  it  is  a  good  plan  to  ligature  the  finger 
loosely  with  a  handkerchief,  a  more  plentiful  supply  of  blood  is  then  obtained. 

A  von  Graefe's  knife  may  be  substituted  for  the  needle,  it  causes  less  pain.  The 
blood  can  be  obtained  from  the  lobe  of  the  ear  if  preferred,  or  from  the  ball 
of  the  great  toe,  the  latter  situation  can  often  with  advantage  be  made  use  of 
when  dealing  with  young  children. 

The  preparation  should  first  be  examined  with  the  J  objective,  when,  com- 
mencing from  within  outwards,  the  following  arrangement  of  the  red  corpuscles 

can  usually  be  seen.     In  the  centre  of  the  field  there  will  be  : — 
(1)  The  empty  zone,  which  contains  few  or  no  corpuscles ;  (2)  the  scattered 

zone,  which  contains  a  few  flattened  or  distorted  corpuscles ;  (3)  the  single-layer 
zone,  in  which  the  red  corpuscles  are  seen  to  be  arranged  in  close  apposition  to 
)ne  another,  edge  to  edge,  but  not  overlapping  ;  (4)  the  heaped-up  zone,  in 
which  the  red  corpuscles  overlap  one  another ;  (5)  the  zone  of  rouleaux ;  (6)  the 
'.one  of  free  haemoglobin  in  which  the  blood  has  become  lakey.  The  zones  that 
should  be  used  for  studying  the  malarial  parasite  are  the  single-layer,  and  the 
leaped-up  zones  of  free  haemoglobin.  The  former  is  most  generally  useful,  but 
he  latter  is  a  good  one  for  observing  the  evolution  of  the  flagella  from  the 
nicro-gametocytes.  A  field  in  the  single-layer  zone  having  been  selected,  the  oil 
mmersion  lens  is  substituted  for  the  |-  objective.  The  interior  of  every  red 
:ell  should  be  then  carefully  scrutinised ;  field  after  field  should  be  examined. 
Jnless  at  least  half  an  hour  has  been  spent  over  the  specimen,  a  negative 
liagnosis  cannot  be  considered  as  satisfactory.  Melanin  granules  in  the  leu- 

cocytes should  be  looked  for,  because  these  also  afford  evidence  of  recent 
aalarial  infection.  Whilst  the  blood  preparation  is  being  reviewed  in  this  way, 
,ny  abnormality  other  than  malarial  should  be  noted,  such  as  evidence  of 
nasmia,  leucocytosis,  filarise,  bacteria,  excess  of  fibrin,  etc.  for  in  the  absence  of 
aalaria  a  clue  to  diagnosis  may  be  found  in  the  presence  or  absence  of  these 
hnormalities. 

A  well-prepared  specimen  will  keep  from  six  to  twelve  hours  ;  after  this  time 
t  is  useless,  as  the  red  cells  become  much  crenated,  or  the  blood  may  become 
ikey.  Some  observers  do  not  consider  it  necessary  to  ring  the  cover-glass  with 
aseline,  but  there  is  no  doubt  that  the  preparation  keeps  longer  by  excluding 
he  air,  and  by  preventing  over-compression  of  the  blood  cells  from  evaporation. 

For  the  stained  preparations  dry  blood  films  must  be  made.     It  is  a  matter  of 
hoice  whether  they  be  made  on  cover-glasses  or  on  slides.     The  writer  usually 

I-  lakes  them  on  slides,  but  for  the  Romanowsky,  and  for  some  of  the  other  special 
!  -  lethods  of  staining,  it  is  better  to  use  films  made  on  cover-glasses.    The  technique 
J  as  follows  : — Clean  a  sufficient  number  of  slides,  or  cover-glasses,  as  the  case 
'ay  be,  cleanse  and  prick  the  finger  in  the  way  described  for  making  the  fresh 
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preparations,  taking,  however,  a  rather  larger  drop  of  blood.  Cut  some  strips  of 
gutta-percha  tissue  about  2  inches  long  and  f  of  an  inch  wide,  and  have  them 
in  readiness.  Apply  one  of  these  strips  so  that  it  becomes  charged  with  blood 
close  to  the  free  edge,  lay  this  on  a  slide,  wet  surface  downwards,  holding  it  by 
the  uncharged  end,  wait  a  second  or  two  so  that  the  blood  may  settle  on  the 
slide,  and  then  with  a  rather  slow  and  jerky  movement  of  the  hand  draw  it 
along  the  glass.  In  this  way  a  beautifully  thin  film  may  be  made  with  the  red 
corpuscles  arranged  in  a  single  layer.  The  same  piece  of  gutta-percha,  as  long 
as  it  remains  smooth  and  free  from  crinkles,  may  be  used  for  as  many  films  as 
may  be  required.  In  some  tropical  countries  gutta-percha  tissue  does  not 
keep,  in  this  case  cigarette  papers,  or  the  smooth  edge  of  writing  paper,  may  be 
used,  strips  being  cut  of  a  suitable  size.  Another  good  method  is  as  follows : — 
Take  either  a  square,  or  an  oblong  cover-glass,  charge  one  edge  of  it  with  blood, 
and  bring  it  in  contact  with  a  slide  so  that  it  rests  at  about  an  angle  of  45°, 
wait  as  before  so  that  the  blood  may  l'un  on  to  the  slide,  and  then  push  the 
cover-glass  somewhat  rapidly  along  the  slide ;  as  it  passes  over  the  slide  it 
leaves  behind  it  an  extremely  thin  and  regular  film.  Care  must  be  taken  to  use 
only  a  very  small  quantity  of  blood  when  employing  this  last  method. 

The  cover-glass  films  may  be  made  by  the  ordinary  two  cover-glass  method, 
but  this  is  not  to  be  recommended  for  malarial  blood  preparations.  Mr.  W.  C. 
Pakes  has  invented  a  holder  for  cover-glasses,  so  that  smears  may  be  made  with 
gutta  percha  tissue  in  the  same  way  as  is  done  on  slides.  It  is  intended  for 
oblong  cover-glasses  1^  inches  by  f  inch  in  size. 

The  films  having  been  made  by  one  of  these  methods,  and  having  been  air 
dried,  next  require  to  be  fixed.  This  may  be  done  by  immersing  them  in  absolute 
alcohol,  or  in  equal  parts  of  absolute  alcohol  and  ether,  for  not  less  than  ten 
minutes.  They  may  also  be  fixed  by  heating  them  for  one  hour  at  a  temperature 

of  from  110°  C.  to  120°  C.  The  first  method  is  usually  employed.  When  the  fixing 
fluid  has  evaporated  the  film  is  ready  to  stain.  The  specimen  may  be  single 
stained  or  double  stained.  For  ordinary  clinical  purposes  the  former  is  recom- 

mended because  it  is  simpler  and  more  reliable.  There  are  many  ways  of 

staining  malarial  blood.  Four  methods  which  give  good  results  in  the  writer's 
hands  will  be  described,  two  of  these  are  single  stains,  "and  two  are  double 
stains  : — 

I.  Borax- Methylene  Blue 
Formula. 

Best  medicinal  methylene  blue  ...        2  per  cent. 
Borax  .........         5     „      „ 
Distilled  water   93     „      „ 

Dissolve.  It  improves  by  keeping,  and  it  should  be  filtered  before  use.  The 
specimen  should  be  stained  for  from  30  to  50  seconds.  The  shorter  time  suffices 
when  using  stains  that  have  been  kept  some  time.  Wash  well  in  tap  water, 
dry,  and  mount  in  xylol-canada  balsam. 

The  nuclei  of  the  leucocytes  are  stained  a  deep  blue,  the  protoplasm  of  the 
parasite   stains   a  lighter  blue,  and   the  nucleolus   an   intense   blue.     The   red  j. 
corpuscles  are  stained  faintly. 

II.  Carbol-Thionin 
Formula. 

Thionin  blue    1  "5  grammes. Absolute  alcohol    10  c.cs. 
Aqueous  solution  of  carbolic  acid         .  5  per  cent  100  c.cs. 

Dissolve.  It  should  be  kept  some  days  and  filtered  before  use.  It  requires 
to  be  diluted  with  three  parts  of  distilled  water.  Stain  the  specimen  for  ter 
minutes,  wash,  dry,  and  mount  in  xylol-canada  balsam.  The  protoplasm  of  the 
parasite  stains  a  purple  colour,  and  the  red  corpuscles  a  pale  greenish  blue,  sc 
that  a  good  contrast  is  Obtained.     The  nucleolus  of  the  parasite  stains  intensely. 

III.  Romanoivsky  Method 
Formula. 
Aqueous  solution  of  pure  medicinal  methylene  blue  .     10  per  cent     4  ccs. 
Aqueous  solution  of  eosin  (red  shade)  .         .        .       1     „      „       10  „ 

This  method  gives  excellent  results.  It  requires  care,  and  it  is  not  recom 
mended  for  ordinary  clinical  purposes  on  account  of  the  time  that  the  staininj 
takes.      Both  stains  should  be  kept  for  one  day  and  filtered  before  use.     Ad< 
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10  c.cs.  of  the  eosin  solution  to  4  c.cs.  of  the  methylene  blue  solution.  Stir  them 
together  for  five  minutes,  when  a  dense  copious  precipitate  forms.  This  must 
not  be  filtered  out.  Fix  a  cover -glass  blood  film  in  absolute  alcohol  in  the 
usual  way.  Place  it  in  a  watch-glass,  blood  surface  downwards.  Pour  the  stain 
on  to  it,  and  see  that  the  cover-glass  is  completely  covered.  The  staining  takes 
from  three-quarters  of  an  hour  to  two  hours.  Wash  thoroughly  in  a  stream  of 
distilled  water.  Remove  any  excess  of  water  from  the  specimen  by  applying  a 
piece  of  blotting  paper  to  the  edges  of  cover-glass.  Dip  it  three  or  four  times 
in  a  jar  of  absolute  alcohol,  and  then  three  or  four  times  into  a  second  jar  of 
alcohol.  Finally,  clear  in  xylol  and  mount  in  xylol-canada  balsam.  The  red 
corpuscles  are  stained  a  bright  red,  and  the  parasites  and  nuclei  of  the  leucocytes 

a  blue  colour.  A'^third  chromatin  stain  is  produced  by  the  special  proportion  of 
methylene  blue  to  eosin  used,  which  stains  the  nucleolar  matter  of  the  parasites  a 
beautifully  deep  carmine  colour.1  Laveran  has  recently  introduced  a  modification 
of  this  method.  See  Instructions  a  V usage,  des  medecins,  des  naturalists,  et  des 
voyageurs,  par  R.  Blanchard. 

IV.  Louis  Jenner's  Staining  and  Fixing  Fluid 
The  method  of  making  this  stain  will  be  found  in  the  Lancet,  11th  February 

1899.  It  can  be  obtained  ready  for  use  in  the  form  of  powder.  It  is  prepared  by 
mixing  solutions  of  eosin  and  methylene  blue,  collecting  the  resulting  precipitate, 
washing  it,  and  finally  dissolving  in  absolute  methylic  alcohol.  The  specimens  do 
not  require  to  be  fixed  before  staining.  The  staining  takes  from  four  to  five 
minutes.  The  preparation  is  then  washed  thoroughly  in  distilled  water,  dried  and 
mounted  in  the  usual  way.  The  parasites  and  nuclei  of  the  leucocytes  stain  blue  ; 
the  red  corpuscles  pink. 

Methods  of  Demonstrating  the  Gametes  and  Flagellated  Bodies. — Malaria  is  an 
infectious  disease,  and  it  is  the  gamete  cells  in  the  blood  which,  after  passing 
through  a  series  of  changes  in  the  Anopheles,  carry  the  infection  from 
man  to  man.  The  individual  in  whom  these  bodies  are  present  is  a  source  of 
danger  to  his  fellows,  and  in  the  near  future  this  fact  will  be  so  well  appreciated 
that  microscopical  examination  of  blood  will  become  as  general  as  the  use  of 
clinical  thermometers  in  malarious  countries.  It  must  not  be  forgotten  that  the 
gamete  cells  are  found  in  the  blood  not  only  during  the  period  of  convalescence, 
but  often  long  after  febrile  symptoms  have  disappeared.  It  is  well  to  have  some 
ready  and  rapid  method  by  which  these  gamete  cells  can  be  recognised.  The 
following  is  a  good  method  : — Prepare  and  prick  the  finger  in  the  usual  way, 
squeeze  out  as  large  a  drop  of  blood  as  possible,  apply  a  slide  to  it  and  spread  out 
with  a  needle  in  a  thick  layer.  Allow  the  blood  to  dry  in  the  air,  and  after  fixing 
in  alcohol  transfer  it  to  weak  acetic  acid  until  the  hsemoglobin  has  been  dissolved 
out.  Wash  in  water  and  stain  by  any  of  the  methods  above  described.  The 
leucocytes  and  the  malarial  parasites  only  will  be  stained.  With  a  little  practice 
the  gametes  can  be  recognised  with  a  ̂   objective.  It  is  not  necessary  to  apply  a 
cover-glass  unless  a  permanent  preparation  is  desired. 

In  ordinary  fresh  blood  preparations  the  flagella  are  not,  as  a  rule,  evolved 
from  the  micro-gametocytes  for  some  time — even  an  hour  or  longer.  There  are 
two  ways  in  which  the  evolution  can  be  hastened.  One  is  Marshall's  method, 
which  consists  in  placing  a  droplet  of  water,  or  better,  by  breathing  on  the  slide 

before  applying  the  cover-glass.  The  other  is  Ross's  method,  in  which  the  blood  is 
allowed  to  remain  on  the  finger,  exposed  to  the  air  for  one  or  two  minutes  before 
applying  the  cover-glass.  In  practice  it  is  a  good  plan  to  combine  both  of  these 
methods,  exflagellation  will  then  occur  within  a  few  minutes.  It  takes  place  more 
rapidly  with  the  benign  than  with  the  malignant  gametes.  In  order  to  stain  the 
flagellated  bodies  the  blood  must  be  allowed  to  remain  in  a  moist  chamber  for  at 
least  twenty  minutes  so  as  to  ensure  the  presence  of  the  flagella.  A  good  moist 
chamber  can  be  improvised  by  cutting  a  number  of  holes,  1  inch  and  ̂   inch,  in  a 
sheet  of  stout  blotting  paper,  moistening  this  with  water  and  laying  it  on  a  sheet 
of  window  glass  or  glazed  tile.  Slides,  on  which  small  blood  films  have  been 
made  by  spreading  with  a  needle,  are  then  rapidly  inverted  before  they  have  time 
to  dry  over  the  holes  in  the  blotting  paper,  taking  care  that  the  film  does  not  be- 

come wet.  The  slides  are  removed  after  a  period  of  about  half  an  hour,  dried  in 
the  air,  fixed,  and  then  stained  by  the  Romanowsky  method,  or  by  immersing  them 
in  carbol  fuchsin  (1  in  4)  for  from  four  to  six  hours.  The  former  method  brings 
)ut  the  chromatin  filaments  in  the  flagella. 

1  The  proper  stains  for  the  Eomanowsky  method  may  be  obtained  from  Meister  Lucius  and 
Bruning,  51  St.  Mary  Axe,  London. 
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Fallacies. — When  commencing  the  study  of  malarial  blood  there  are 
certain  causes  of  fallacy  whi°,h  must  be  guarded  against.  Those  met  with  in 
fresh  blood  are  the  following  :  vacuoles,  crenations,  fissures,  buckling  of 
corpuscles,  and  dirt.  The  greater  the  care  and  skill  with  which  the  pre- 

parations are  made  the  less  frequently  will  these  conditions  be  met  with. 
Vacuoles  are  clear  spaces  containing  fluid  existing  in  the  stroma  of  the  red 
corpuscles ;  they  often  exhibit  a  slow  pulsating  movement,  but  never  true 
amoeboid  motion.  Inasmuch  as  they  occupy  the  whole  thickness  of  the 
red  cell  they  possess  a  definite  and  sharp  outline,  and  their  refraction  index 
differs  considerably  from  that  of  the  malaria  parasite.  Sometimes  they 
assume  an  eye  form,  not  unfrequently  with  a  speck  of  heemoglobin  at  the 
centre.  They  never  contain  pigment,  do  not  cause  alteration  in  the  size  of 
the  red  cell,  and  do  not  stain.  Crenations,  when  on  the  upper  surface  of 
the  red  cell,  at  the  first  glance  may  be  mistaken  for  a  malarial  parasite,  but 
the  presence  of  other  crenations  around  the  edge  of  the  corpuscle  will  at 

once  reveal  their  nature.  It  is  a  good  rule  never  to'  attempt  to  diagnose malarial  parasites  when  they  are  in  crenated  or  damaged  corpuscles. 
Buckling,  that  is  to  say,  a  curling  up  of  the  edge  of  a  red  corpuscle,  is 
recognised  by  the  absence  of  amoeboid  movement,  by  the  absence  of  pigment, 
and  by  the  assymmetry  of  the  red  cell.  Fissures  and  cracks  have  a  very 
distinct  outline  and  do  not  alter  in  shape.  Dirt  may  occasionally  be  taken 
for  pigment  of  malarial  origin.  Care  in  the  preparation  of  the  specimen 
will  obviate  this  source  of  error.  A  certain  proportion  of  the  mono- 

nuclear leucocytes  in  normal  blood  contain  in  their  protoplasm  one  or  two 
minute,  and  when  in  accurate  focus,  intensely  black  granules.  These  resemble 
somewhat  closely  melanin  granules;  their  significance  is  unknown  (Manson). 
The  dancing  granules,  or  blood  dust,  which  are  frequently  seen  in  normal 
blood  preparations,  and  which  are  derived  from  the  protoplasm  of  disinte- 

grated leucocytes,  are  often  mistaken  for  free  malarial  spores.  Blood  platlets 
are  also  similarly  mistaken.  It  is  sufficient  to  bear  in  mind  that  these 
elements  occur  in  normal  blood  to  avoid  such  sources  of  error.  Fallacies 

in  stained  preparations  are  chiefly  the  presence  of  dirt  and  deposit  from  the 
stain.  With  a  little  care  a  mistake  cannot  be  made ;  by  staining,  the 
anatomical  features  of  the  parasite  are  always  evident,  and  it  possesses  a  very 
definite  affinity  for  stains.  All  stains  should  be  filtered  at  the  time  of 
using. 

The  Demonstration  of  the  Malarial  Parasite  in  the  Mosquito.— 
Mosquitoes  may  be  examined  in  the  fresh  state  or  by  means  of  permanent 
preparations,  either  stained  or  unstained.  For  examination  in  the  fresh 
state  the  mosquito  must  have  been  recently  killed.  The  wings  and  legs 
having  been  removed,  it  is  placed  under  a  dissecting  microscope  in  a  few  drops 
of  a  mixture  of  formalin  2  per  cent  and  salt  solution  5  per  cent.  The  head  is 
now  fixed  with  a  needle,  and  while  the  prothorax  is  held  with  another,  they 
are  pulled  apart;  stretching  between  them  a  long  white  tube  can  generally  be 
seen,  this  is  the  sucking  tube.  The  salivary  glands  usually  remain  in  the 
thorax,  but  by  employing  a  little  pressure,  first  on  one  side  of  the  prothorax 
and  then  on  the  other  side,  they  can  be  exposed.  Their  tripartite  structure 
can  be  readily  recognised,  occasionally  the  glands  are  attached  to  the  head. 
The  head  and  body  are  now  discarded  and  a  cover-glass  placed  on  the  salivary 
glands.  It  is  necessary  to  cut  off  most  of  the  light  to  see  the  sporozoites, 
using  first  the  low  powers  and  subsequently  TV  inch  objective.  The 
sporozoites  may  be  seen  in  enormous  numbers  in  the  cells  of  the  middle  lobe. 

The  intestinal  canal  can  be  removed  by  a  somewhat  similar  manipulation, 

the  thorax  being  fixed  with  one  needle  ;  the  two  terminal  segments  of  the  < 
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abdomen  are  partially  detached  with  the  other,  at  the  same  time  slight 
traction  being  exercised.  In  this  way  most  of  the  intestinal  tubes,  with 
the  live  Malpighian  tubes  attached,  can  be  obtained  for  microscopical 
examination.  Should  it  contain  blood  this  must  be  washed  out  with  salt 
solution.  It  is  well  to  irrigate  in  any  case  as  by  washing  away  the  epithelial 
covering  the  zygotes  are  more  readily  seen.  In  order  to  make  good  sections 
it  is  necessary  to  embed  the  mosquito  in  celloidin.  The  freshly  killed  insect 
should  be  placed  successively  in  methylated  spirits,  absolute  alcohol,  alcohol 
and  ether,  thin  celloidin,  and  thick  celloidin ;  one  day  is  sufficient  for  each 
fluid  with  the  exception  of  the  thin  celloidin  in  which  it  should  remain  for 
two  days.  The  sections  may  be  mounted  unstained,  or  stained  with  various 
dyes — picro-carmine  and  heemotoxylin  give  fairly  good  results. 

Clinical  Manifestations  of  Malaria 

When  an  individual  becomes  infected  with  malaria  the  parasites  may, 
without  causing  any  clinical  manifestations,  pass  directly  into  a  latent  state. 
This  apparently  occurs  when  the  conditions  in  the  human  host  are  un- 

favourable to  the  parasite ;  what  these  conditions  may  be  is  not  known. 
The  question  of  latency  will  be  referred  to  again. 

Period  of  Incubation. — What  much  more  frequently  happens  is,  that,  after 
a  variable  period  of  incubation  active  clinical  symptoms  manifest  themselves, 
for,  under  favourable  conditions,  as  soon  as  the  parasite  has  gained  entrance 
to  the  body  it  commences  to  multiply  by  the  asexual  process  of  reproduc- 

tion. The  multiplication  of  the  germ  prior  to  the  occurrence  of  clinical 
manifestations  probably  takes  place  in  the  visceral  blood,  for  examination  of 
peripheral  blood  during  this  period  is  usually  negative,  at  any  rate,  in  the 

case  of  primary  infections.1  Considering  how  recently  the  life  history  of 
the  malarial  parasite  outside  the  human  body  has  been  worked  out,  and  its 
mode  of  entrance  to  the  body  ascertained,  it  is  not  to  be  wondered  at  that 
exact  data  regarding  the  length  of  the  incubation  period,  under  natural 
conditions,  are  wanting.  Bastianelli,  Bignami,  and  others,  have  ascertained 
the  length  of  the  incubation  period  in  artificially  produced  malaria.  They 
injected  malarial  blood,  both  subcutaneously  and  intravenously,  into  healthy 
individuals ;  their  experiments  gave  the  following  results : — 

The  Incubation  Period  of  experimental  Malaria 
Maximum.  Minimum.  Mean. 

Quartan  15  days  11  days  13  days 
Benign  tertian  12     „  6    „  10    „ 
vEstivo-autumnal  5     ,,  2     „  .3     ,, 

These  periods  coincide  pretty  closely  with  clinical  observations.  Celli  is 
nclined,  nevertheless,  to  think  that  the  periods  given  are  too  short,  for  in 
ome  experiments  which  he  performed  in  connection  with  malarial  ini- 
aunity  he  observed  cases  of  quartan,  benign  tertian,  and  sestivo-autumnal 
ufections  in  which  the  incubation  periods  were  respectively  47,  22,  and 

7  days.  Iu  Manson's  two  recent  cases  of  inoculation  of  benign  tertian 
aalaria  by  mosquitoes  the  incubation  period  was  14  and  15  days  respec- 
ively.  The-length  of  the  incubation  period  must  depend  on  many  factors  ; 
ihere  are  four,  at  least,  concerned  : — 

(1)  The  number  of  malarial  parasites  inoculated. 
(2)  The  length  of  the  life  cycle  of  the  parasite. 

Perhaps  what  is  more  probable  is  that  the  parasites  exist  in  such  small  numbers  that  they 
ire  not  observed.  Cases  occasionally  come  under  my  notice  in  which  five  or  six  specimens  are 
lEammed  before  parasites  are  discovered  in  the  peripheral  circulation. 
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(3)  The  virulence  of  the  parasite. 
(4)  The  inherent  power  of  resistance  in  the  individual. 
(1)  The  Number  of  Malarial  Parasites  Inoculated. — This  must,  obviously, 

be  an  important  factor.  In  naturally  produced  infections  by  means  of  the 
mosquito,  however,  the  number  must  in  most  cases  be  small.  It  has  been 
proved  by  experiment  that  even  so  small  an  amount  of  blood  as  may  adhere 
to  the  needle  of  a  Pravaz  syringe  is  large  enough  to  produce  malarial 
fever. 

(2)  The  Length  of  the  Life  Cycle  of  the  Parasite. — This  is  also  a  factor  to 
be  considered,  for  if  the  same  number  of  quartan  and  tertian  parasites  be 
injected  at  the  same  time,  inasmuch  as  the  life  cycle  of  the  tertian  is 
shorter  than  that  of  the  quartan,  the  former  will  increase  more  rapidly  than 
the  latter.  It  must  be  remembered,  also,  that  the  tertian  parasite  repro- 

duces itself  in  greater  numbers,  as  well  as  more  rapidly,  than  the  quartan 
parasite,  the  sporocyte  of  the  tertian  containing  almost  double  the  number 
of  spores. 

(3)  The  Virulence  of  the  Malarial  Parasite  Inoculated. — There  is  little 
doubt  that  not  only  the  various  species  of  the  parasite,  but  also  the 
different  strains  of  the  same  species,  vary  in  virulence,  being  analogous  in 
this  respect  to  bacterial  infections.  The  different  type  of  benign  or 
malignant  fever  which  occurs  in  the  same  region,  and  even  in  the  same 
region  in  different  years,  warrants  the  conclusion  that  there  is  a  variation 
in  the  virulency  of  the  corresponding  species  of  the  parasite. 

(4)  The  Inherent  Power  of  Resistance  in  the  Individual. — Individuals 
do  not  all  possess  the  same  amount  of  resistance  to  malarial  infections, 
and  in  the  same  individual  the  resisting  power  varies  from  time  to 
time.  It  is  the  common  experience  of  everyone  practising  in  the  tropics, 
that  if ,  two  people  be  exposed  to  the  same  influences,  one  may  contract 
fever  while  the  other  escapes.  In  some  cases  this  may  be  explained  by  the 
fact  that  mosquitoes  prefer  to  bite  some  people  rather  than  others,  but, 
more  frequently,  it  is  undoubtedly  due  to  an  idiosyncrasy  on  the  part  of  the 
individual. 

Periodicity. — The  febrile  paroxysms  of  malarial  fever  exhibit  either  a 
quotidian,  a  tertian,  or  a  quartan  periodicity,  that  is  to  say,  fever  recurs 
every  twenty-four,  forty-eight,  or  seventy-two  hours  respectively.  Golgi 
first  observed  the  fact  that  the  febrile  paroxysm  coincides,  in  point  of  time, 
with  the  maturation  of  the  parasite.  It  has  already  been  stated  that  the 
development  of  the  asexual  form  can  be  watched  by  examining  the  blood  in 
a  case  of  benign  tertian  fever,  and  that,  just  prior  to  the  onset  of  the 
fever,  the  parasites  are  all  found  to  be  at  the  sporulating  stage.  The  reason 
why  they  all  mature  about  the  same  time,  and  in  regular  groups,  is  a 
problem  that  still  requires  solution.  The  resolving  of  this  problem  will 
give  the  clue  not  only  to  the  cause  of  malarial  periodicity,  but  will 
possibly  explain  the  periodicity  of  other  febrile  processes.  Periodicity 
may  serve  the  interest  of  the  parasite  in  some  way ;  it  certainly  seems  to 
serve  the  interest  of  the  human  host,  for  it  is  those  cases  in  which 
typical  periodicity  is  lost  that  pernicious  symptoms  are  liable  to 
supervene. 

Although,  as  a  general  rule,  all  the  parasites  sporulate  at  the  same  time 
still  a  certain  number  may  mature  in  advance  of  the  others.  When  the 
cycle  of  development  of  the  parasite  is  shortened  an  anticipating  type  of  I 
fever  is  the  result,  when  delayed,  the  fever  is  said  to  postpone.  The  formei 
type  of  fever  is  generally  met  with  in  aggravated  cases  of  malaria,  the  latte) 
in  cases  about  to  recover. 
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There  is  also  another  kind  of  periodicity  in  malarial  infection,  namely, 
a  tendency  for  the  parasites  to  accumulate  in  the  internal  organs  during  the 
latter  part  of  their  cycle.  This  is  particularly  the  case  in  malignant 
infections.  During  the  earlier  part  of  the  cycle  the  parasites  may  be  found 
in  abundance  in  the  peripheral  circulation,  whereas  just  prior  to  the 
paroxysm  they  may  be  searched  for  in  vain.  If,  however,  the  spleen  be 
aspirated  they  can  be  found  undergoing  sporulation  in  that  organ  and  in 
enormous  numbers.  This  fact  should  be  remembered,  because  it  is  the 
accumulation  of  parasites  in  the  internal  organs  which  appears  to  be  a 
principal  cause  of  pernicious  symptoms.  The  young  parasites  reappear  in 
the  peripheral  circulation  during  the  attack  of  fever.  Periodicity  of  this 
nature  is  most  marked  in  the  case  of  malignant  infections,  less  marked 
in  benign  tertian,  and  still  less  in  the  quartan  fevers. 

Malaria  differs  from  other  febrile  processes,  not  only  in  possessing  the 
tertian  and  quartan  periodicity,  which,  when  present,  is  practically 
characteristic  of  the  disease,  but  also  by  the  fact  that  the  attack  may  occur 
at  any  hour  during  the  day  or  night.  Statistics  show  that  in  rather  more 
than  half  the  number  of  cases  the  attack  of  malaria  occurs  between  mid- 

night and  mid-day.  This  very  rarely  happens  in  other  diseases ;  the  period 
of  pyrexia  occasionally  becomes  inverted  in  typhoid  fever  and  tuberculosis, 
but  speaking  generally,  attacks  of  fever  setting  in  during  the  forenoon 
in  a  tropical  country  are  of  malarial  origin. 

Benign  Tertian  Fever.  —  This  is  by  far  the  commonest  form  of 
malarial  infection,  particularly  in  subtropical  and  temperate  climates.  In 
a  series  of  a  hundred  consecutive  cases  of  malaria  occurring  in  sailors  from 

all  parts  of  the  world,  and  admitted  to  the  Seamen's  Hospital,  Eoyal  Albert 
Dock,  London,  this  form  of  malaria  occurred  nearly  twice  as  frequently  as 

the  quartan  and  malignant  combined,  thus : — 

Benign  tertian  (single  and  double  infections) 
Malignant       ..... 
Quartan  .... 
Benign  tertian  and  malignant 
Benign  tertian  and  quartan 

59 26 

7 
6 
2 

100 

Double  infection,  that  is,  two  generations  of  the  parasite  sporulating  on  alter- 
nate days,  is  a  common  cause  of  the  double  tertian  or  quotidian  type  of 

fever  (see  Chart  IV.) ;  it  is  rare,  however,  to  meet  with  more  than  two 
generations  of  the  parasite  in  the  same  case.  Mixed  infections  are  also 
frequently  met  with,  and  thus  benign  tertian  may  be  combined  with  quartan 
or  malignant,  or  with  both  quartan  and  malignant. 

The  symptoms  may  be  divided  into  those  occurring  in  the  period 
of — 

(1)  Prodomata. 
(2)  Pebrile  paroxysm. 
(3)  Intermission. 
(4)  Convalescence. 

(1)  Prodromata. —  Before  the  onset  of  the  febrile  attack  there  is 
generally  a  variable  period  during  which  the  patient  feels  languid,  out  of 
isorts,  and  depressed  ;  he  may  have  obscure  pains  about  the  limbs  and  back, 
tin  the  eyeballs,  and  in  the  splenic  region.  The  appetite  may  be  poor  and 
the  bowels  constipated,  occasionally  there  is  some  perversion  in  the  senses 
iof  taste  and  smell.     He  may  feel  chilly  or  feverish  during  some  part  of  the 
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day.  In  pure  single  infections  most  of  these  symptoms  are  complained  of 
on  alternate  days,  and  old  malarial  subjects  recognise  them  as  premonitory 
warnings  of  the  coming  attack,  and  are  often  able  to  prevent  its  develop- 

ment by  early  treatment.  Sometimes  prodromata  are  absent,  the  patient 
feeling  quite  well  until  the  fever  comes  on. 

(2)  Febrile  Paroxysm. — The  prodromal  symptoms,  if  present,  become 
aggravated,  the  patient  feels  unfit  for  work,  he  yawns  and  stretches  him- 

self, headache  becomes  intense,  he  begins  to  feel  cold  and  shivery,  especially 
down  the  back  and  in  the  extremities ;  the  face  looks  pinched  and  cyanosed, 
and  gradually  rigor  sets  in.  The  teeth  then  chatter,  respiration  becomes 
jerky,  the  voice  broken,  and  the  pulse  is  small  and  rapid.  He  covers  him- 

self with  all  the  blankets  he  can  find  in  a  vain  attempt  to  gain  warmth ; 
there  may  be  vomiting  and  diarrhoea.  The  limbs  ache,  and  there  may  be 
tinnitus  aurium.  This  stage  of  rigor  is  usually  well  marked  in  benign 
tertian  fevers,  and  may  last  from  half  an  hour  to  an  hour  or  more.  In 
children  the  rigor  may  be  badly  marked,  or  it  may  be  replaced  by  a  general 
convulsion  or  an  attack  of  vomiting.  The  temperature,  which  has  been 
gradually  ascending  just  before  the  rigor  set  in,  now  rapidly  rises  to 

104°  F.  or  to  106°  F. ;  as  a  rule,  however,  the  fastigium  is  not  reached  until 
the  hot  stage  supervenes.  After  a  time  the  feeling  of  intense  cold  is  replaced 
by  flashes  of  heat ;  these  become  more  frequent  until  the  cold  stage  passes 
into  a  definite  hot  stage.  The  face  is  now  flushed  and  the  eyes  injected, 
the  mouth  dry  and  the  tongue  furred.  The  skin  is  hot  and  dry.  The 
patient  is  restless,  complains  of  thirst,  and  asks  to  have  the  bed-clothing 
removed.  In  a  bad  infection  there  may  be  wandering — very  rarely  active 
delirium  or  coma.  Vomiting,  which  is  generally  bilious  in  character,  may 
still  continue  as  well  as  diarrhoea.  The  pains  are  still  complained  of.  The 
skin  has  a  slight  dusky  yellow  appearance,  which  is  almost  characteristic  of 
malaria  ;  there  may  be  herpes  about  the  lips  or  nose.  The  pulse  is  full  and 
bounding.  The  spleen  is  enlarged  and  the  margin,  which  is  generally 
palpable,  is  soft  and  rounded  and  usually  a  little  tender.  The  liver  is 

enlarged  to  a  slight  degree.  The  temperature'  has  now  reached  its 
maximum  and  may  be  as  high  as  107°  F. ;  it  is  more  often  between 
103°  F.  and  106°  F.  This  stage  persists  longer  than  the  cold  stage,  usually 
from  four  to  five  hours.  At  the  end  of  this  time  sweating  sets  in ;  it  gener- 

ally begins  about  the  head,  but  soon  becomes  general,  and  often  so  profuse 
that  the  patient  is  drenched  and  requires  a  change  of  bed-clothing.  The 
temperature  then  begins  to  fall  rapidly  and  the  severe  symptoms  to  abate ; 
the  headache  disappears,  the  pulse  becomes  soft  and  diminishes  in  frequency, 
the  mouth  becomes  moist,  and  the  patient,  although  a  little  weak  and  limp, 
feels  better  than  before  the  attack  set  in.  Generally  he  falls  asleep. 
In  children  the  sweating  stage  may  be  altogether  absent,  or  hardly 
noticeable. 

(3)  The  Period  of  Intermission. — This  has  now  set  in,  and  the  patient 
often  feels  strong  enough  to  resume  his  work.  Temperature  remains  sub- 

normal, but  after  an  interval  of  forty-eight  hours  from  the  onset  of  the 
first  attack,  a  second  exactly  similar  attack  follows,  and  if  the  disease  is 
untreated  the  attacks  •  continue  to  recur.  In  cases  which  are  untreated 
they  tend  gradually  to  diminish  in  intensity  and  to  postpone  until,  finally, 
spontaneous  cessation  takes  place.  Eeinfection  may  occur  in  malarious 
countries,  or  without  reinfection  the  febrile  attacks  may  be  indefinitely 
prolonged  or  repeated  until  they  eventuate  in  cachexia  or  death.  For-  i 
tunately,  the  specific  treatment  is  nearly  always  available,  at  least  for  j 
Europeans. 
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(4)  Convalescence. — In  recent,  uncomplicated  and  properly  treated  caseH 

this  is  not,  as  a  rule,  prolonged,  the  patient's  health  being  re-established  in 
two  or  three  weeks'  time.  A  certain  degree  of  amemia  is  present,  but  the 
blood  rapidly  regains  its  former  haemoglobin  and  corpuscular  value.  In 
benign  tertian  infections  it  is  only  the  occurrence  of  repeated  reinfections 
or  relapses  that,  when  improperly  treated,  leads  to  marked  deterioration  of 
health. 

The  Blood  in  Benign  Tertian  Fever. — An  examination  of  the  finger  blood 
at  the  period  of  rigor  will  invariably  reveal  the  presence  of  the  characteristic 
parasite  {Hazmamceba  vivax).     The  small  non-pigmented  amcebulae  will  be 
seen  to  be  actively  amoeboid,  constantly  changing  their  shape  and  position  in 
the  red  cells;  at  one  moment  they  may  be  cruciform  (see  Plate  II.,  Fig.  1), 
at  another  star-shaped,  or,  if  at  rest,  ring-shaped.    Pseudopodia  are  protruded 
and  retracted.     If  the  case  be  one  of  moderate  severity,  these  amcebulse  will 
be  present  in  considerable  numbers,  being  contained  in  nearly  every  field. 
Some  of  the  red  cells  may  contain  two  parasites,  rarely  more.     If  repeated 
examinations  be  made  during  the  apyrexial  period  the  infected  red  cells  will 
be  observed  to  have  become  pale  and  expanded,  and  the  parasites  they  con- 

tain to  have  increased  in  size  and  acquired  fine  yellowish,  dark  brown,  or 
black  pigment  granules  (see  Plate  II.,  Pig.  3).     Towards  the  end  of  this 
period  the  parasites  have  so  grown  as  to  occupy  nearly  the  whole  of  the  red 
cell,  and  it  may  be  difficult  to  distinguish  parasite  from  cell  on  account  of  the 
pallor  of  the  latter  (see  Plate  II.,  Fig.  4).    The  pigment  will  have  increased, 
and  will  have  become  coarser  in  grain  and  deeper  in  colour  through  the 
aggregation  of  the  separate  particles.      As  the  parasite  grows,  amoeboid 
movement  gradually  becomes  more  sluggish  until  it  finally  ceases.      On 
examining  the  blood  just  as  the  temperature  is  rising,  the  characteristic 
sporocytes,  or  rosette  bodies,  will  be  found  ;  and,  as  described  under  parasit- 

ology, will   be   found   to  consist  of  from  fifteen  to  twenty-three  spores 
surrounding  a  central  mass  of  pigment  (see  Plate  II.,  Figs.  5  and  6).     The 
irrangement  of  these  spores  has  been  compared  to  that  of  a  sunflower.     The 
spores  when  free  are  seen  to  be  slightly  oval  in  shape,  each,  it  may  be,  show- 
ng  a  clear  refractile  nucleus  (see  Plate  I.,  Fig.  4).     It  will  be  remembered 
.hat  these  bodies  re-enter  new  red  corpuscles  and  become  young  amcebuke, 
'bus  completing  the  asexual  life  cycle.     Besides  these,  some  large,  free,  and 

•oarsely  pigmented  spheres  will  be  seen.     Such  spheres  are  present  during 
he  greater  part  of  the  apyrexial  period,  but  more  especially  during  the  first 
talf  of  it.     They  are  the  gametocytes  or  gametes  ;  formerly,  until  their  true 
ignificance  and  the  part  they  play  in  the  mosquito  cycle  had  been  discovered, 
egarded  by  some  as  degenerate  or  sterile  bodies.     Some  of  these  gametes, 
f  carefully  watched,  will  be  found  after  a  time  to  protrude  long,  thin,  and 
ery  delicate  fiagella,  usually  three  or  four  in  number,  which  break  away  and 
vvini  actively  about  (see  Plate  II.,  Fig.  9).    The  spheres  capable  of  exflagella- 
ion,  or  micro-gametocytes,  can  be  distinguished  from  the  non-flagellating 

i  pheres,  or  macro-gametes, by  the  arrangement  and  the  motility  of  the  pigment 

'  rhich  they  contain.    A  certain  number  of  the  polymorphonuclear  leucocytes 
ill  be  found  to  contain  melanin  granules,  and,  in  the  absence  of  malarial 
arasites  in  the  peripheral  blood,  these  afford  valuable  evidence  of  a  recent 
lalarial  attack. 

The   Urine  in  Malaria. — During  the  cold  stage,  the  amount  of  urine 

; 'creted  is  increased,  and  it  is  passed  more  frequently;  it  is  scanty  and 
igh -coloured  during  the  sweating  stage.     Albumen  is  occasionally  present 
ii  small  amount,  and  then,  generally,  a  few  hyaline  and  granular  casts  are 
1  be  found.     Urobilin  is  increased,  and  occasionally  bilirubin  is  present, 
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and,  as  in  other  febrile  states,  acidity  is  increased  and  specific  gravity 
raised.  The  elimination  of  urea  is  increased,  both  immediately  before  and 
during  the  paroxysm,  falling  below  normal  during  the  intermission.  Kinger 
discovered  the  interesting  fact  that  when  the  fever  has  been  checked  by, 
quinine,  urea  is  increased  on  those  days  on  which  the  fever  is  due. 
Chlorides  and  uric  acid  remain  practically  unaltered ;  the  former  maybe 
increased  slightly  during  the  attack.  Phosphates  fall  markedly  during  the 
attack,  but  increase  subsequently.     The  urine  rarely  gives  the  diazo  reaction. 

Quartan  Fever. — In  most  districts  this  form  of  malarial  infection  is  lest 
common  than  the  benign  tertian,  but  until  systematic  examinations  of  the 
blood  in  malarious  countries  become  more  general  it  will  be  impossible  t( 
judge  of  the  relative  frequency  of  the  different  types  of  malarial  fever 
Quartan  is,  probably,  more  common  than  is  generally  supposed.  Eoss,  ir 
the  malarial  expedition  to  Sierra  Leone  in  1899  found  it  very  prevalen 
during  August  and  September.  In  Nigeria,  West  Africa,  during  1898  anc 
1899,  I  saw  no  cases  of  quartan  malaria.  It  occurs  in  the  West  Indies,  ii 
many  parts  of  India,  in  Italy,  and  in  Southern  Europe  during  the  sprin< 
months.  It  is,  undoubtedly,  relatively  to  other  malarial  infections,  mor 
commonly  met  with  in  temperate  climates  than  in  the  tropics. 

Quartan  infections  may  be  single,  double,  or  treble.  In  single  infec 
tions  there  are  two  clear  days  of  apyrexia ;  in  double  infections  there  ar 
two  days  of  pyrexia  and  one  day  of  apyrexia.  Treble  infection  gives  ris 
to  a  quotidian  fever.  Quartan  may  be  associated  with  the  benign  tertia; 
or  malignant  parasites,  more  rarely  with  both. 

The  fever  is  characterised  by  the  presence  of  a  distinctive  parasite  i: 
the  blood  {Hmmamcebm  malarice)  which  has  a  cycle  of  development  lastin 
seventy-two  hours.  With  this  exception  the  fever  it  induces  differs  ver 
little  from  that  of  the  benign  tertian.  It  may  be  regarded  as  being  moi 
benign  in  character  than  the  tertian ;  it  is  obvious  that  a  fever  having 
seventy-two  hour  periodicity  is  less  likely  to  prove  harmful  than  one  havin 
a  forty-eight  hour  periodicity.  The  very  fact  that  it  is  of  a  mild  characte 
often  leads  to  this  fever  being  neglected,  especially  in  children,  and  the 
the  insidious  relapses  and  reinfections  may  gradually  bring  about  a  cachexi 
almost  equal  in  intensity  to  that  produced  by  the  malignant  parasite, 
recently  saw  a  sad  instance  of  this  in  a  young  family  of  half-caste  childre 
from  Demerara ;  two  of  them  had  spleens  reaching  to  the  pelvis ;  they  a 
harboured  quartan  parasites,  were  intensely  cachectic,  but  none  of  thei 
had  been  receiving  any  treatment.  In  this  form  of  malaria,  relapses  ai 
prone  to  recur  many  months,  or  even  years,  after  leaving  a  malarious  countr 
Quartan  fever  does  not  respond  so  readily  to  treatment  as  tertian  fever. 

The  Blood  in  Quartan  Fever. — This  will  show  the  presence  of  tl 
characteristic  parasite,  and  its  evolution  can  be  traced  out  by  serial  examin; 
tions.  The  changes  that  the  parasite  undergoes  are  the  same  as  those  ij 
benign  tertian,  but  there  are  certain  morphological  differences  which  can  1 
readily  observed,  and  which  render  diagnosis  easy.  If  an  examination  1 
made  during,  and  just  after  the  rigor,  small  non-pigmented  amcebuke  wi 
be  found,  and  with  care  can  be  distinguished  from  those  of  the  benign  terfcit 
parasite  even  at  this  early  stage.  Amoeboid  movement  is  less  and  tl 
refraction  index  of  the  parasite  is  different ;  the  quartan  amcebula  is  a  litt 
darker  in  colour  and  more  definite  in  outline.  If  the  examination  be  repeat* 

in  twelve  hours'  time  these  points  will  be  more  evident ;  the  amoeboid  mov 
ment  is  sluggish  and  the  outline  of  the  parasite  clear.  It  will  be  notici 
also  that  there  is  no  enlargement  of  the  infected  red  cell,  and  that  tl 
pigment  granules  are  very  coarse  in  grain,  and  generally  in  short  rods  (s 
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The  Malaria  Parasite. 

Plate  Il.-Illustrating  the  evolution  of  the  three  species  :  Benign  tertian,  figs.  1  to  9  ;  quartan, figs.  10  to  19  ;  malignant,  figs.  20  to  32.    (After  Thayer.) 

To  face  nam  234. 
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Plate  II.,  Figs.  13  and  14).  At  a  later  period  the  pigment  will  be  seen  to 
collect  around  the  periphery  of  the  parasite ;  the  protoplasm  of  the  infected 
red  cell  does  not  become  pale ;  if  anything  it  is  a  little  darker  than  that  of 
the  non-infected  red  cells.  At  the  sporulating  stage  the  sporocytes  will  be 
seen  to  be  made  up  of  from  five  to  twelve  spores,  which  are  arranged  in  a 
single  row  around  a  central  mass  of  pigment.  The  whole  is  described  as 
being  daisy-shaped  (see  Plate  II.,  Fig.  18).  Though  similar  in  other  respects, 
the  gamete  cells  of  the  quartan  parasite  are  somewhat  smaller  than  those  of 
the  tertian  (see  Plate  II.,  Fig.  19).  Pigmented  leucocytes  will  generally  be 
found. 

Abortive  or  Larval  Malarial  Attacks. — These  occur  more  frequently  than 
s  generally  supposed.  They  often  appear .  as  relapses  after  malignant 
nfections,  less  frequently  after  benign  infections.  The  symptoms  are  those 
>f  malaise,  headache,  slight  pains  in  the  limbs  or  back.  Sweating  may  or 
nay  not  occur.  The  temperature  may  remain  normal,  and  parasites  may 
je  absent  from  the  peripheral  circulation.  The  symptoms,  in  short,  closely 
-esemble  those  which  occur  in  the  prodromal  stage  of  typical  malarial 
nfection.  Splenic  enlargement  takes  place  in  these  attacks,  and  it  is 
>robably  that  in  this  way  the  large  spleens  are  accounted  for  in  individuals 
vho  say  they  have  had  very  little  fever  during  a  prolonged  residence  in 
ntensely  malarious  regions. 

Malignant,  ̂ Estivo- Autumnal,  or  Tropical  Malarial  Fever.  —  These 
lames  have  all  been  applied  to  the  form  of  malarial  infection  about  to  be 
[escribed ;  none  of  them  are  quite  appropriate.  If,  however,  it  is  borne  in 
oind  that  malignant  malaria  means  an  infection  in  which  there  is  a 
lability  to  malignancy,  then  this  name  is  sufficiently  correct.  The  term 
3stivo-autumnal  is  applicable  enough  to  the  malignant  fevers  of  Italy  and 

i  ome  parts  of  America  where  it  exhibits  a  summer-autumn  periodicity;  but 
b  is  misleading  when  it  is  remembered  that  in  most  tropical  countries  this 
Drm  of  fever  persists  throughout  the  year.  Koch  has  recently  called  it 
ropical  malarial  fever,  but  inasmuch  as  it  is  not  confined  to  tropical 

i  ountries,  this  term  also  is  not  altogether  correct. 
The  ill  effects  produced  on  the  health  of  a  population,  and  indirectly  on 

he  prosperity  of  a  country,  by  the  benign  forms  of  malaria  are  lamentable, 
ut  they  are  insignificant  in  comparison  with  the  disastrous  results  of 
lalignant  malaria.  It  is  not  too  much  to  say  that  the  future  progress  of 
or  tropical  possessions  depends  on  our  ability  to  deal  successfully  with  this 
>rm  of  malaria. 

Malignant  malaria  is  characterised  by  the  frequency  with  which  definite 
uotidian  or  tertian  periodicity  is  lost  and  replaced  by  a  remittent  or  sub- 
mtinued  fever,  by  the  liability  to  the  supervention  of  pernicious  symptoms 
ad  cachexia,  and  by  the  resistance  it  sometimes  exhibits  to  the  action  of 
amine. 

The  prodromal  symptoms  are  like  those  of  benign  tertian  fever ;  the 
jhing  of  limbs,  and  back,  and  eyes  is  pronounced,  and  there  may  be  de- 
ression  or  irritability  of  temper.  The  onset  of  the  attack  is  usually  less 
3rupt,  the  temperature  rises  more  gradually,  the  cold  stage  is  slightly 
tarked,  or  may  be  altogether  absent.  In  the  West  African  fevers  not 
tore  than  20  per  cent  of  the  cases  are  ushered  in  with  rigor.  In  relapses 
icurring  after  return  to  Europe,  however,  the  rigor  is  usually  well  marked, 
he  hot  stage  is  always  prolonged,  lasting  eight  to  twelve  hours  or  longer, 
iring  which  time  headache  and  pains  in  the  limbs  and  loins  are  usually 
itense.  In  some  cases  there  may  be  only  a  general  feeling  of  malaise. 

'■these  symptoms  differ  so  much  from  those  of  the  benign  tertian  agues  of 
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India  and  elsewhere,  that  it  is  often  difficult  at  first  to  convince  new- 
comers on  the  west  coast  of  Africa  that  they  really  are  suffering  from  I 

malarial  fever.  They  usually  attribute  their  illness  to  the  effects  of  the 
sun.  The  attacks  last  from  twenty  to  thirty  hours ;  sweating  is  profuse, 
and  brings  with  it  the  usual  relief.  In  ordinary  cases  the  fever  commences 
as  a  true  intermittent  with  a  distinct  period  of  intermission,  but  the  apyrexial 
period  is  much  shorter  than  in  the  case  of  the  benign  fevers.  After  two 
or  three  attacks  of  pyrexia,  during  which  the  intermissions  have  become 
shorter  and  shorter,  it  develops  into  a  remittent  fever  (see  Chart  III.,  p.  254) ; 
occasionally  from  the  first  it  is  remittent.  As  recovery  sets  in,  the  tempera- 

ture and  other  symptoms  often  reassume  the  intermittent  type ;  often  with 
appropriate  treatment  the  fever  is  cut  short  in  the  remittent  stage.  Con- 

valescence is  usually  rapid,  but  more  prolonged  than  in  the  benign  fevers ; 
the  temperature  is  frequently  sub-normal  until  health  is  restored.  Although 
ordinary  uncomplicated  cases  of  malignant  fever  do  not  differ  very  markedly 
from  the  benign  fevers,  one  important  fact  must  never  be  lost  sight  of.  Iti 
is  that  an  individual  infected  with  the  malignant  malarial  parasite  is  liable 
at  any  time  to  a  pernicious  attack.  There  may  be  pernicious  symptoms  at 
the  onset,  or  they  may  supervene  during  the  course  of  an  ordinary  attack. 
No  case  of  fever  of  this  character,  therefore,  should  be  lightly  dealt  with, 
and,  as  far  as  the  exigencies  of  the  case  permit,  the  patient  should  be 
assiduously  nursed  and  treated  until  convalescence  is  complete.  At  stations 
where  there  are  hospitals  every  case  of  malignant  fever  should  be  admitted, 
if  possible,  so  as  to  be  under  direct  medical  observation. 

Sooner  or  later,  in  a  certain  proportion  of  cases,  a  patient  who  hae 
suffered  from  a  series  of  mild  attacks  will  suddenly  develop  one  of  greater 
intensity,  which,  more  or  less,  endangers  his  life.     Certain  individuals  are 
more  prone  than  others  to  these  grave  forms  of  fever.     Alcoholics,  syphilitics 
epileptics,  and   neurotic   people  are  prone    to.  what   are   termed   cerebra 
attacks ;    alcoholics  and   those  who  are   the  subjects  of  visceral   disease 
particularly  of  the  circulatory  organs,  are  liable  to  syncopal  attacks,  but. 
very  often  even  young,  strong,  healthy  adults  are  the  subjects  of  similai 
pernicious  malarial  seizures.     The  practitioner  in  the  tropics  cannot  prevent 
altogether  these  grave  occurrences,  but  he  can  lessen  their  frequency  by 
invaliding  confirmed  alcoholics  and  those  physically  unfit  for  the  climate 
and  by  impressing  upon  all  the  importance  of  temperance.     He  shouk 
always  be  on  the  lookout  for  any  unusual  sign  or  symptom  during  ai 
attack  of  fever;   the  warning,  usually  of  a   nervous   character,  may  hi 
ill-defined  and  not  easily  recognised,  being  nothing  more  perhaps  thai 
something  peculiar  in  the  behaviour  and  demeanour,  an  irritability  or  rest 
lessness,  or  perhaps  an  unnatural  placidity,  more  rarely  delusions.     A  lif 
may  be  saved  by  the  prompt  recognition  of  the  significance  of  these  signs. 

There  is  another  type  of  case,  midway  between  the  simple  and  perniciou 
form  of  malignant  malaria,  which  is  not  so  directly  fatal  as  the  pernicious 
but  which  may  lead  to  deterioration  of  health  as  well  as  cachexia.  I 
comprises  the  bilious  remittent,  typhoidal  remittent,  and  adynamic  fevers. 

Bilious  remittent  is  of  fairly  common  occurrence  in  most  of  the  intensel 
malarious  regions,  being  more  frequent  there  during  some  years  as  compare 
to  others.  It  usually  starts  as  an  ordinary  case  of  fever,  but  the  temperatui 
rapidly  becomes  remittent,  and  bilious  vomiting,  with  or  without  diarrhce; 
sets  in ;  there  is  icterus  of  the  skin  and  sclerotics  as  well  as  bile  in  tb 
urine.  These  cases  last  longer  and  lead  to  more  prolonged  convalescenc 
than  ordinary  cases  of  fever. 

Typhoidal  remittent  is  an  aggravated  form  of  the  bilious  remittent  t 
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which  typhoidal  symptoms  are  superadded,  namely,  dry  tongue,  muttering 
delirium,  subsultus  tendinum,  and  cardiac  weakness.  A  considerable 
proportion  of  these  cases  terminate  fatally. 

Adynamic  Form. — In  these  cases  there  is  great  prostration,  nervous  and 
cardiac  depression,  rapid  and  progressive  deterioration  of  the  blood,  witli 
icterus  and  wasting.  Haemorrhages  may  occur  from  the  mucous  surfaces, 
there  is  a  liability  to  phagedsena  and  local  gangrene.  This  type  of  malaria 
is  most  frequently  met  with  in  half-starved  and  overworked  natives,  and 
occasionally  in  Europeans  who  have  undergone  exceptional  hardships. 

Pernicious  Attacks.  —  These  are  almost  invariably  associated  with 
malignant  malarial  infections ;  it  is  extremely  rare  for  benign  tertian,  and 
still  rarer  for  quartan  infections,  to  give  rise  to  grave  symptoms.  Pernicious 
attacks  usually  occur  in  the  tropics  or  in  intensely  malarious  districts,  but 
cases  of  this  nature  may  occur  from  time  to  time  after  return  to  England. 
The  pernicious  symptoms  are  for  the  most  part  determined  by  the  aggregation 

of  vast  numbers  of  sporulating  parasites  in  the  blood-vessels  of  the'viscera, 
especially  in  those  of  the  brain.  It  has  already  been  pointed  out  that  the 
tendency  to  sporulate  in  the  internal  organs  is  characteristic  of  the  malignant 
parasite.  The  symptoms  that  supervene  depend  on  the  particular  organ 
or,  in  the  case  of  the  brain,  the  particular  area  that  is  especially  affected. 
Although  the  intensity  of  the  infection  depends  mainly  on  the  number  of 
parasites  present,  yet  it  is  certain  that  some  parasites  are  more  malignant 
than  others.  It  should  be  here  pointed  out  that  the  number  of  parasites 
found  in  the  finger  blood  gives  no  indication  as  to  the  degree  of  the 
infection  in  malignant  cases.  Fatal  cases  occur  in  which  very  few  parasites 
ire  found  in  the  peripheral  circulation.  The  pernicious  forms  of  malarial 
fever  may  be  divided  into  cerebral  and  algide,  and  these  may  be  again 
subdivided  as  follows : — 

Cerebral.  Algide. 

1.  Hyperpyrexial.  1.  Gastric. 
2.  Comatose.  2.  Choleraic. 

3.  Maniacal.  3.  Dysenteric. 
4.  Paralytic  and  aphasic.  4.  Syncopal. 

The  classification  is  useful  for  the  purpose  of  description,  but  cases  are 
requently  met  with  which  do  not  conform  to  any  one  type,  being  a 
'.oinbination  of  two  or  more  forms. 

Although  the  majority  of  pernicious  attacks  terminate  in  hyperpyrexia, 
here  is  also  an  apyrexial  form ;  this  is  rare,  and  usually  occurs  in  old  people, 
vhen,  like  pneumonia  in  the  aged,  it  is  insidious  and  gradual  in  its  onset. 
There  is  perhaps  a  slight  preliminary  pyrexia,  but  the  temperature  sub- 
equently  becomes  normal,  and  remains  so  until  death  occurs,  which  is 

i'enerally  preceded  by  coma.  A  case  of  this  character  was  recently  admitted 
o  the  Seamen's  Hospital,  Eoyal  Albert  Dock,  London. 

1.  Hyperpyrexial  Form. — In  typical  cases  the  onset  is  sudden;  for 
xample,  the  patient  may  fall  down  at  his  work  in  an  unconscious  or  semi- 
omatose  condition.  There  is  usually  a  history  of  recent  attacks  of  fever ; 

emperature  _is  found  to  be  104°  F.  or  105°  F.,  and  shortly  afterwards  it 

nay  register"  107°  F.  or  108°  F.,  and  instead  of  being  lowered  by  the 
sweating  stage  it  mounts  still  higher,  reaching  110°  F.,  or  even  112°  F. 
■he  patient,  after  a  brief  stage  of  violent  delirium,  passes  rapidly  into  a  deep 
ioma,which  ends  in  death.  Cases  of  this  description  are  often  put  down  as 
ttacks  of  sunstroke.  There  is  another  type  of  case  in  which,  in  the  course 
'f  an  ordinary  attack  of  malaria,  the  temperature,  instead  of  falling  as 
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usual,  rises  steadily  and,  in  spite  of  treatment,  hyperpyrexia  and  death 
supervene.  A  patient  who  has  recovered  from  a  hyperpyrexia  attach 
should  be  removed  from  a  malarious  country  and  not  be  permitted  t( 
return  on  account  of  liability  to  similar  attacks. 

2.  Comatose  Form. — This,  like  the  hyperpyrexial  form,  may  eithe: 
develop  suddenly  or  come  on  during  the  attack  of  fever ;  the  temperatur 
may  not  be  high,  and,  in  some  cases,  with  the  advent  of  the  sweating  stagi 
the  patient  may  gradually  come  out  of  the  coma.  In  other  cases,  althoug] 
the  sweating  occurs  as  usual,  the  coma  deepens  and  ends  in  death 
Occasionally  the  patient  regains  consciousness  and  the  temperature  falls 
but  the  next  day  fever  and  coma  return,  or  delirium,  and  perhaps  hyper 

pyrexia,  supervene  and  death  takes  place  after  a  few  hours'  time.  It  i 
possible,  if  quinine  be  promptly  and  properly  administered  and  in  suffici 
ently  large  doses,  that  the  second  comatose  attack  may  be  prevented  c 
diminished  in  intensity. 

3.  Maniacal. — This  is  less  common  than  the  two  previous  forms  c 
pernicious  fever.  Several  cases,  however,  occurred  during  the  last  Irene 
campaign  in  Madagascar.  This  form  is  nearly  always  fatal.  It  ma 
commence  with  delusions  and  terminate  either  in  coma  or  hyperpyrexia. 

4.  Paralytic  and  Apliasic  Form. — These  are  generally  associated  wit 
coma  of  greater  or  less  intensity.  The  symptoms  do  not  differ  from  cas< 
of  cerebral  embolism  due  to  other  causes,  but  there  may  be  convulsions  i 
a  marked  character  in  these  cases.  If  recovery  occurs  it  is  usually  rap: 
and  complete. 

In  rare  cases,  especially  in  comatose  attacks,  patients  may  becon 
completely  or  partially  blind,  either  in  one  eye  or  in  both.  The  amaurot 
is  usually  transient ;  occasionally,  however,  it  persists  and  there  is  a  great 
or  less  permanent  defect  of  vision.  Ophthalmoscopic  examination  w 
reveal  retinal  haemorrhages.  They  occur  from  plugging  of  the  retinal  ai 
choroidal  vessels  by  parasites.  In  cases  in  which  permanent  defect 
vision  persists  it  is  due  to  optic  neuritis.  The  distinction  between  quini: 
and  malarial  amblyopia  will  be  referred  to  under  the  heading 

"Diagnosis." 
Algide  Group : — 
1.  Gastric  Form. — In  this  form  the  gastric  symptoms  are  by  far  t 

most  prominent,  and  their  malarial  origin  may  in  some  cases  be  overlook! 
It  is  associated  with  persistent  vomiting,  which  may  contain  no  bile,  wi 
epigastric  tenderness  and  retracted  abdomen. 

2.  Choleraic  Form. — This  is  not  uncommon  in  many  intensely  malaric 
regions,  where  it  may  similate  very  closely  Asiatic  cholera,  both  in 
symptoms  and  in  its  rapidly  fatal  termination.     The  onset  is  often  gradv  , 
the  patient  being  quiet  and  listless,  and  it  is  not  perhaps  until  the  pu 

be  felt  that  the  serious  condition  of  the  patient  is  recognised.     Watt  r 
diarrhoea  is  frequent,  but  the  bilious  element  generally  persists  more  or  1  > 
in  the  stools.     The  patient  becomes  pinched,  the  eyes  sunken,  the  vc  i 
weak,  and  the  urine  may  be  suppressed.     It  would  be  impossible  to  diagn  i 
the  condition  with  certainty  without  the  aid  of  the  microscope.    Improvers  t 

may  set  in  during  the  sweating  stage.     If  recovery  occurs  it  is  genera  ' 
rapid. 

3.  Dysenteric  Form. — This  is  common  in  certain  malarious  regions,  f  I 
closely  resembles  true  dysentery.  It  is  usually  accompanied  with  hsem  - 
rhage  from  the  bowels  and  elsewhere,  but  there  may  be  pyrexia,  enlargem  t 
of  spleen,  and  a  history  of  previous  malarial  attacks.  The  diagnosis  is  v  < 
important,  because  if  the  case  be  treated  as  one  of  dysentery,  death  r  f 
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occur.  Diagnosis  depends  upon  the  recognition  of  the  malarial  parasite  in 
the  blood. 

4.  Syncopal  Form. — Attacks  of  fever  in  which  syncope  occurs  are 
occasionally  met  with,  generally  in  those  who  have  some  cardiac  or  other 
visceral  lesion.  It  may  occur  during  an  unusually  profuse  sweating  stage 
or  at  the  commencement  of  the  rigor,  or  in  fact  at  any  stage.  The  exertion 
of  sitting  up  sometimes  induces  fatal  syncope,  especially  after  a  profuse  and 
prolonged  sweating  stage. 

The  Blood  in  Malignant  Fever. — It  is  not  so  easy  to  study  the  biological 
and  morphological  characters  of  the  malignant  parasite  (Jlcemomenas 
prcecox)  as  was  the  case  with  the  benign  and  quartan,  because,  as  already 
stated,  the  latter  half  of  its  life  cycle  is  carried  on  in  the  blood-vessels  of 
the  internal  organs.  Reference  has  already  been  made  to  the  view  of  the 
Italian  school  concerning  the  varieties  of  the  malignant  parasite,  but  other 
observers  in  the  same  field  are  unable  to  confirm  with  certainty  the  exist- 

ence of  a  non-pigmented  quotidian,  a  pigmented  quotidian,  and  a  tertian 
variety.  There  is  nevertheless  one  distinctive  character  of  this  species  of 
malarial  parasite,  namely,  the  crescentic  shape  of  the  gamete  cell. 

In  malignant  malaria  small  non-pigmented  amcebulse  will  be  found  in 
the  blood,  especially  after  the  onset  of  the  rigor.  They  resemble  very  closely 
the  young  benign  tertian  aincebuhe,  but  are  smaller  (see  Plate  II.,  Fig.  20). 
They  are  usually  extremely  active,  but  have  a  marked  tendency  to  become 
quiescent  from  time  to  time.  They  then  assume  a  ring  form,  having  a  well- 
defined  outline,  but  if  one  of  these  rings  be  watched  its  margin  may  be  seen 
to  gradually  become  undulating  and  less  distinct,  and  then  pseudopodia  are 
once  more  protruded  and  amoeboid  movement  is  renewed.  After  a  time  the 
ring  form  is  resumed  once  more.  Two  or  more  parasites  in  one  corpuscle 
are  more  frequently  met  with  in  this  form  of  infection  than  in  the  benign 
forms  (see  Plate  II.,  Fig.  24) ;  in  severe  infections  occasionally  five  or  six 
may  be  found  in  one  corpuscle.  Twelve  to  eighteen  hours  after  the  onset 
of  the  attack  a  few  parasites  may  be  found  somewhat  larger  in  size  and 
possessing  one  or  two  granules  of  fine  pigment  (see  Plate  II.,  Figs.  23  and  24). 
About  this  time  the  parasites  gradually  become  less  and  less  numerous, 
until  towards  the  end  of  the  cycle  very  few  indeed  may  be  found  in  the 
peripheral  circulation.  If,  however,  the  splenic  blood  be  examined, 
parasites  in  all  stages  of  development,  many  of  them  enclosed  in  macro- 

phages, can  be  found  in  large  numbers.  The  sporocyte  of  this  form  of 
malaria  occupies  about  one-third  of  the  red  corpuscle,  is  a  small  irregularly- 
shaped  body,  consisting  of  a  block  of  pigment  and  from  five  to  twelve 
minute  spores ;  it  is  frequently  located  to  one  side  of  the  red  cell.  Rarely 
advanced  forms  and  even  sporocytes  may  be  met  with  in  the  peripheral 
blood.  Generally  a  few  of  the  infected  red  cells  will  be  observed  to  be 
dark  in  colour  and  having  the  peculiar  tint  of  old  brass.  These  are  called 

:<  brassy  bodies  "  (globuli  rossi  ottonati),  and  are  red  corpuscles  which  have 
become  profoundly  altered  by  the  parasites  which  they  contain ;  they  are 
shrunken  and  irregular  in  shape  and  stain  imperfectly  (see  Plate  II.,  Fig.  25). 

These  "  brassy  bodies  "  are  almost  exclusively  met  with  in  this  form  of  infec- 
tion. Crescent  bodies  are  not  usually  seen  in  peripheral  blood  until  about 

a.  week  after  the  onset  of  the  fever ;  they  remain  in  the  blood  for  two,  three, 
K>r  more  weeks,  attain  a  maximum  number  and  then  diminish,  and  finally 
disappear.  These  bodies  undergo  no  changes  and  give  rise  to  no  symptoms 
lm  the  human  body.  The  adult  forms  are  not  influenced  by  quinine ;  it  is 
probable,  however,  that  the  immature  forms  are  acted  upon  by  this  drug, 
md  in  this  way  their  appearance  in  the  circulation  may  be  prevented. 
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Eelapses 

Malarial  fever  is  prone  to  recur  months,  or  even  years,  after  the 
individual  has  left  a  malarious  country,  and  this  tendency  to  relapse 
probably  persists  for  a  longer  time  in  the  benign  than  in  the  malignant 
fevers.  The  direct  cause  of  relapse  is  due  to  the  latent  phase  of  the 
malarial  parasite  becoming  active.  The  form  that  the  parasite  assumes 
during  its  period  of  latency  is  not  known  ;  it  may  be  that  it  passes  into  an 
encysted  stage  and  remains  dormant  in  some  internal  organ,  such  as  the 
spleen,  or  in  the  bone  marrow.  It  may  be,  on  the  other  hand,  that  the 
parasite  continues  to  reproduce  itself  in  the  usual  asexual  way,  but  not  ir 
numbers  sufficient  to  give  rise  to  clinical  manifestations. 

A.  Plehn  recently  has  stated  that  there  are  certain  small  granules 
either  attached  to,  or  in  the  substance  of,  the  red  corpuscles  which  dis 
appear  during  attacks  of  malarial  fever  and  reappear  during  the  period; 
of  freedom  from  acute  manifestations  with  a  steady  increase  in  number 

The  granules  stain  with  Ehrlich's  mixture  and  with  methylene  blue 
Plehn  calls  these  bodies  Karyo-chromatophilic  granules,  and  believes  thee 
to  be  the  latent  form  of  the  parasite.  This  is  an  interesting  observatior 
but  it  is  not  clear  whether  these  bodies  are  not  really  degenerations  in  th 
red  cells  which  often  occur  in  anaemias,  and  which  were  described  by  Ehrlic 
so  long  ago  as  1879.  The  causes  which  predispose  to,  and  the  clinics 
manifestations  of  relapses,  differ  in  no  marked  respect  from  those  e, 
primary  infections. 

Sequels 

Malarial  Cachexia. — An  attack  of  malaria,  if  properly  treated,  general] 
results  in  a  rapid  and  complete  cure,  but  if  attacks  recur  constantly  or  ai 
imperfectly  treated,  or  if  the  surrounding  conditions  are  unfavourable,  f< 
example,  through  bad  food  supply  or  improper  housing,  and  especially 

associated   with   harassing   duties  in  a   trying   climate,  then   a   train  ;l 
symptoms  sets  in  which  shows  that  the  malarial  parasite  is  gaining  tl 
upper  hand.     On  the  other  hand,  prolonged  exposure  to  malarial  infiuen 
under   otherwise   favourable  conditions  may   also   cause  cachexia.     Mo 
rarely  cachexia  follows  after  only  one  severe  attack  of  malaria,  especially 
the  health  has  been  previously  undermined  by  syphilis,  for  example,  or  son 
other  chronic  disease. 

The  leading  symptoms  are  a  dirty  grayish  yellow  colour  of  both  sk 
and  sclerotics,  pronounced  anaemia,  enlargement  of  spleen,  and,  in  ear 
cases,  enlargement  of  the  liver.     Cachexia  usually  follows  attacks  of  t 
malignant  type  of  infection,  but  it  is  possible  for  the  benign  tertian,  or  ev 
the  quartan,  to  produce  this  condition.     Children  are  especially  prone  | 
become  cachectic  when  residing  in  intensely  malarious  districts  ;  this  is 
doubt  due  to  the  fact  that  they  so   frequently  suffer  from   masked 
irregular  attacks  of  fever  which  are  not  properly  treated,  their  true  nati 
not  being  recognised.     A  typical  case  forms  a  striking  clinical  picture 
the  child  always  looks  aneemic  and  sallow,  and  the  skin  feels  harsh  a 
parchment-like.     Tlie  aspect  is  sad  and  dejected  ;  the  eyes  sunken  and  t 
voice  weak   and  peevish  ;    the  body  is    ill  -  developed,  thin   and   waste  ; 
growth  is  often  stunted.     Gastro-intestinal  catarrh,  with  diarrhoea,  is  t ; 
rule,  the  abdomen  is   protuberant,  with  the  spleen  reaching,  perhaps, 
the  iliac  crest.     Vomiting  and  pyrexia  occur  from  time  to  time,  and  dea 
from  advancing  cachexia,  or,  more  often,  from  some  intercurrent  disec 
is   very   frequent.      In    the   adult   the  symptoms  are   not,  as   a   rule. 
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pronounced  ;  the  patient  has  the  same  peculiar  anaemic  and  sallow  look,  is 
short  of  breath  on  exertion,  and,  very  likely  has  oedema  of  the  lower 
extremities.  There  may  be  haemic  cardiac  murmurs,  systolic  in  character. 
Slight  pyrexia  may  occur  late  in  the  day,  intense  headache  and  periodic 
neuralgias  are  common,  as  well  as  recurring  attacks  of  pain  in  the  region 
of  the  spleen.  Haemorrhages  are  prone  to  occur  either  in  the  form  of 

epistaxis,  haematemesis,  or  melaena ;  there  may  be  subcutaneous  haemor- 
rhages or  bleeding  from  the  gums.  The  blood  may,  or  may  not,  contain 

malarial  parasites.  If  an  attack  of  malignant  fever  has  recently  occurred 
crescent  bodies  may  be  found.  The  blood  is  watery  and  its  character  is 
that  of  a  profound  secondary  anaemia ;  there  is  a  marked  oligocythaemia,  the 
red  cells  falling  perhaps  to  1|  millions  per  c.mm.,  and  the  haemoglobin  of 
the  red  corpuscles  is  diminished.  Nucleated  red  cells  are  frequently  met 
with.  The  leucocytes  may  be  diminished  in  number,  more  especially  the 
polymorphonuclear  variety.  The  spleen  is  generally  enormously  enlarged, 
giving  rise  to  the  so-called  ague  cake.  At  first  it  is  soft  and  rounded,  but 
afterwards  becomes  hard,  with  a  sharp,  well-defined  margin.  It  is  not 
generally  tender.  The  large  spleen  of  malarial  cachexia  is  liable  to  rupture, 
and  even  a  slight  blow  may  in  this  way  prove  fatal.  The  patient  must  be 
warned  of  this  danger.  This  untoward  accident  is  most  liable  to  happen 
during  a  febrile  attack,  and  is  even  said  to  have  occurred  from  over-disten- 

sion without  the  receipt  of  any  injury.  The  symptoms  of  rupture  of  the 
spleen  are  those  of  internal  haemorrhage ;  briefly,  these  are  pain  with  an 
increase  of  dulness  in  the  left  flank,  small  rapid  pulse,  livid  pallor,  restless- 

ness, thirst,  syncope,  and  coma.  Death  is  inevitable  unless  a  successful 
surgical  operation  can  be  performed.  It  may  be  here  pointed  out  that  it  is 
rarely  justifiable  to  aspirate  the  spleen  for  the  purpose  of  blood  examination. 

What  determines  the  degree  of  splenic  enlargement  in  malaria  is 
unknown.  It  certainly  does  not  depend  entirely  on  the  number  of  attacks 
of  fever.  Possibly  it  may  depend  on  the  individual,  for  I  have  observed  in 
two  ship  epidemics  that  the  spleens  of  the  seamen  affected  varied  very 
considerably  in  size,  although  none  of  them  had  been  previously  infected, 
and  all  had  suffered  from  the  same  number  of  attacks  of  fever.  Daniels 

believes  that  race  influences  the  degree  of  splenic  enlargement.  He  found, 
after  a  prolonged  series  of  post-mortem  examinations  in  Georgetown,  British 
Guiana,  that  the  negro  has  a  much  smaller  spleen  than  the  Indian  immi- 

grants or  Europeans.  Malarial  cachexia  in  the  adult  is  not  in  itself  very 
fatal,  but  may  predispose  to  some  intercurrent  disease  and  so  cause  death. 
Under  proper  treatment,  including  removal  from  the  malarious  district, 
lealth  may  be  restored ;  the  spleen,  however,  although  much  reduced  in 
size,  does  not  quite  resume  its  normal  dimensions.  More  often,  perhaps,  the 
lealth  is  broken,  and  the  individual  becomes  prematurely  aged,  with  the 
;ray  hair,  arcus  senilis,  and  commencing  cirrhotic  changes  of  liver  and 
ridneys  so  often  met  with  in  invalids  from  the  tropics.  The  disease  known 
is  Kala-azar,  the  cause  of  which  has  from  time  to  time  given  rise  to  dis- 
ussion,  is  now  generally  regarded  as  a  post-malarial  affection. 

Complications 

\  There  has  been  a  great  tendency  to  regard  many  diseases  which  com- 
plicate malaria  as  being  themselves  malarial  in  origin.     Typhoid,  dysentery, 

neumonia,  orchitis,  etc.,  have  all  been  stigmatised  in  this  way.  These 
|ii8ea-es,  and  many  others,  may,  and  do  occur  during  malarial  attacks,  but 
i  is  wrong  to  regard  them  as  manifestations  of  malaria. 
y      VOL.  VII  16 
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Typho-Malaria. — For  many  years,  especially  in  America,  and  to  a  less 
extent  in  India,  a  condition  known  as  typho-malaria  was  described,  and 
which  was  regarded  as  a  definite  disease.  Some  observers  considered  it  to 
be  distinct  both  from  malaria  and  typhoid,  others  regarded  it  as  a  peculiar 
combination  of  the  two  diseases,  and  one  in  which  the  malarial  element 
resisted  treatment.  At  the  present  time  we  know  that  no  such  condition 
exists,  and  that  most  of  the  so-called  cases  of  typho-malaria  are  typhoid 
pure  and  simple,  in  which  rigors  from  septic  absorption  or  other  causes 
occur  during  the  course  of  the  disease.  It  is  important,  to  remember 
however,  that  malaria  may  occur  during  an  attack  of  typhoid  fever.  It  can 
be  readily  understood  that  an  individual,  the  subject  of  a  latent  malarial 
infection,  who  contracts  typhoid  is  prone  to  suffer  from  an  acute  manifesta- 

tion of  malaria.  This  may  occur  at  the  onset  when  the  condition  may  be 
diagnosed  a  simple  case  of  malaria.  More  often  it  occurs  late  in  the  disease 
or  during  convalescence. 

If  these  few  points  be  kept  in  mind  no  real  difficulty  in  diagnosis  exists. 
The  malarial  element  must  be  diagnosed  by  the  microscope  and  the  typhoid 
by  the  Widal  reaction.  When  malaria  is  recognised  it  demands  prompt 
specific  treatment. 

Dysentery  corresponds  so  closely  in  many  places  with  malaria  ir 
geographical  distribution  that  it  is  not  surprising  that  the  two  diseases 
frequently  concur  in  the  same  individual.  There  is  nothing  special  to  bt 
mentioned  in  these  cases,  unless  it  be  that  the  pyrexia  of  the  malaria 
element  may  simulate  the  fever  of  liver  abscess.  Care  must  be  taken  not  t< 
confound  this  class  of  case  with  the  dysenteric  type  of  pernicious  malaria 
fever.  Acute  pneumonia  is  not  an  infrequent  complication  of  malaria ;  i 
occurs  more  frequently  perhaps  on  return  to  a  cold  climate.  It  presents  n 
special  features,  except  that  it  may  run  a  severe  course  with  delayed  re 
solution,  and  is  prone  to  lead  to  suppuration  of  lung  or  pleura. 

Malaria  may  occur  in  a  tubercular  subject,  when  it  may  not  I 
recognised  on  account  of  rigors  and  pyrexia  being  attributed  to  the  presenc 
of  tubercle.  Too  great  care  cannot  be  exercised  in  making  an  examinatio 
of  blood  in  suspicious  cases,  for  the  timely  administration  of  quinine 
imperative,  and  if  withheld  the  condition  of  the  patient  is  greatly  influence 
for  the  worse. 

Syphilis  occurring  in  a  subject  enfeebled  by  malaria  frequently  assum 
extraordinary  virulence,  and  occasionally  syphilis  which  has  bet 

apparently  cured  reappears  in  a  virulent  tertiary  manifestation  during  '< 
attack  of  malarial  fever.  Malaria  occurring  during  the  course  of  syphilis 
equally  serious,  and  the  patient  should  leave  the  malarious  country,  becau 
in  nearly  all  cases  rapid  deterioration  of  health  is  certain  to  follow. 

When  it  is  remembered  that  malaria  especially  attacks  the  individi 
who  is  subject  to  depressing  influences,  it  is  not  surprising  to  find  that  t 
puerperal  state  is  often  complicated  with  malaria.  It  is  practically  t 
rule  for  malarious  women  to  suffer  from  malarial  fever  after  derive 

Accidents  also  which  require  surgical  operation  often  light  up  some  < 
malarial  affection,  or  precipitate  an  attack  of  malaria.  This  is  often  c< 
fusing  until  a  blood  examination  has  explained  the  cause  of  pyre} . 

Boils  and  prickly  heat  in  the  tropics  often  complicate  and  add  to  '  ■ discomfort  of  malaria. 

The  subject  of  blackwater  fever  is  so  fully  described  in  a  special  arti^ 
in  vol.  i.,  and  its  relation  to  malaria  so  thoroughly  discussed,  that  I  have  t 
alluded  to  the  disease  in  this  article. 
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Diagnosis  of  Malaria 

It  is  not  so  long  ago  that  the  diagnosis  of  malaria  was  very  unsatisfactory  ; 
it  was  almost  sufficient  for  a  patient  in  a  malarious  country  to  suffer  from 
pyrexia  with  rigors  in  order  to  be  treated  as  a  case  of  malaria.  We  need 
only  refer  to  the  mistakes  that  have  been  made  in  India  in  the  past  with 
regard  to  typhoid  fever,  to  show  that  diagnosis  by  clinical  signs  and 
therapeutic  agents  is  not  to  be  entirely  relied  upon.  To-day  things  are 
different ;  by  means  of  examination  of  the  blood  the  presence  of  malaria 
may  be  ascertained  with  certainty,  and  the  importance  of  employing  this 
means  of  diagnosis  cannot  be  too  strongly  emphasised. 

In  the  benign  fevers,  which  exhibit  the  characteristic  tertian  or 
quartan  periodicity,  clinical  diagnosis  is  easy,  and  even  when  they  assume 
a  quotidian  type,  the  previous  history,  with  the  clinical  signs  and  sym- 

ptoms, namely,  enlarged  spleen,  peculiar  tint  of  skin,  the  early  ansernia,  the 
regularly  recurring  rigor,  often  in  the  forenoon,  the  lien  Stre  of  the  inter- 

mission, should  alone  suffice  to  make  a  correct  diagnosis  possible.  The 
most  important  element,  however,  in  the  diagnosis  of  malaria  will  always 
be  the  recognition  by  the  microscope  of  the  parasites  or  the  pigmented 
leucocytes.  In  children  often  the  principal  reliance  must  be  placed  on  the 
examination  of  the  blood. 

Nowadays  quinine  is  practically  never  required  as  a  diagnostic  agent, 
but  in  the  absence  of  a  microscope  it  is  often  a  useful  aid.  A  single  dose 
will  often  disclose  the  true  nature  of  a  fever ;  for  example,  by  converting  a 
double  tertian  infection  into  a  single  terian  (see  Temperature  Chart  IV.). 

Eapid  diagnosis  in  the  case  of  the  benign  fevers  is  not  usually  im- 
perative, but  in  the  malignant  fevers  it  may  be  a  matter  of  life  or  death. 

Unfortunately,  it  is  in  the  malignant  fevers  that  mistakes  most  frequently 
occur ;  the  indefinite  onset,  the  poorly  marked  rigor,  the  remittent  pyrexia, 
and  the  pernicious  attacks  all  tend  to  simulate  other  diseases  and  to  render 
diagnosis  extremely  difficult. 

The  diseases  which  are  most  likely  to  be  confounded  with  uncomplicated 
intermittent  malarial  fever  are  liver  abscess,  tuberculosis,  influenza,  septic 
processes,  ulcerative  endocarditis,  and  pyaemia,  syphilitic  fever,  the  passage  of 
gall-stones,  pyelitis,  catheter  fever,  elephantoid  and  leprous  fever.  Typhoid 
fever,  yellow  fever,  cerebro- spinal  fever,  and  Malta  fever  are  more  likely  to  be 
mistaken  for  malignant  malarial  infections.  Liver  abscess  is  perhaps  the 
most  frequent  source  of  error.  Such  cases  are  not  infrequently  treated  with 
quinine  on  the  supposition  that  they  are  malarial.  The  fact  that  the  case 
does  not  improve  should  alone  be  sufficient  to  induce  the  practitioner  to 
revise  the  diagnosis,  for  it  is  very  seldom  that  a  case  of  malaria  fails  to 
respond  to  quinine.  In  liver  abscess  there  is  nearly  always  enlargement 
)f  the  liver,  but  not  necessarily  of  the  spleen,  as  is  invariably  the  case  in 
nalaria  of  some  standing.  Localised  tenderness  of  liver  can  generally  be 
nade  out,  with  perhaps  pain  shooting  up  to  the  right  shoulder.  Moreover, 
here  is  often  a  history  of  gradual  deterioration  of  health,  and  almost  in- 

rariably  of  dysentery,  and  microscopic  examination  of  the  blood  shows  a 
eucocytosis.  __  An  abscess  of  the  left  lobe  of  the  liver  may  cause  difficulty  in 
iiagnosis,  as  in  certain  instances  the  attendant  hepatic  swelling  simulates 
»n  enlarged  spleen ;  but  the  pain  and  the  hectic  and  other  symptoms  will 
»e  different  from  that  of  malaria,  and  there  will  be  no  malarial  parasites  in 
he  blood.  Eon- suppurative  hepatitis  and  gummatous  affections  of  the 
ver,  which  give  rise  to  symptoms  like  those  of  hepatic  abscess,  are  also 
ossible  sources  of  error.     Tubercle,  as  already  remarked,  is  another  source 
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of  error.     The  practitioner  must  rely  upon  a  careful  physical  examination 

of  the  patient,  as  well  as  of  the  blood  and  sputum.     (See  also  "  Liver,"  p.  20.) 
Uncomplicated  malarial  infections  may  closely  simulate  influenza. 

There  are  the  same  aching  pains  of  limbs,  back,  and  eyes,  with  headache, 
vomiting,  and  neuralgia.  But  rigors  are  uncommon  in  influenza,  early 
anaemia  is  absent,  the  spleen  is  not  enlarged,  and  the  disease  usually  occurs 
in  epidemics. 

Septic  fevers,  pyaemia,  and  ulcerative  endocarditis  all  give  rise  to  an 
intermittent  fever,  profuse  sweating,  rigors,  and  often  enlargement  of  the 
spleen.  Diagnosis  of  these  conditions  must  be  arrived  at  upon  general 
grounds.  Malaria  can  be  excluded  by  examination  of  the  blood  and  by 
noting  the  want  of  regularity  in  the  occurrence  of  the  rigors.  Although 
gall-stones  and  the  passage  of  catheters  may  give  rise  to  rigors  like  those  of 
malaria,  on  inquiry  the  true  cause  can  be  usually  arrived  at. 

Leprosy  is  associated  with  attacks  of  pyrexia,  lasting  from  two  to  three 
days,  and  sometimes  accompanied  by  profuse  sweating.  There  can  be  little 
doubt  that  the  early  stages  of  many  cases  of  leprosy  are  regarded  as  malarial 
and  treated  with  quinine. 

Elephantoid  fever,  with  or  without  varicose  groin  glands,  elephantiasis, 
lymph-scrotum,  or  other  local  affection  of  filarial  origin,  is  very  liable  to  be 
mistaken  for  malaria.      The  knowledge  that  these  diseases  give  rise  to 
attacks  of  fever  from  time  to  time  should  suffice  to  prevent  them  being 
mistaken   for   malaria.      Typhoid   fever   may   closely  resemble  remittent 
malarial  fever,  and  sometimes  cannot  be  distinguished  from  it  without  the 
aid  of  blood  examinations  and  the  Widal  reaction.     Unfortunately  the  Widal 
reaction  does  not  give  positive  results  until  after  the  sixth  day  of  the 
illness.     The  gradual  onset  of  the  fever,  the  marked  prodromal  symptoms 
epistaxis,  deafness,  ladder-like  rise  of  temperature  and  roseola,  if  present 
would  all  point  to  typhoid.     There  is  an  absence  of  leucocytosis  in  botl 
diseases,  but  the  presence  of  pronounced  anaemia  would  be  evidence  ii 
favour  of  malaria.     The  urine  of  typhoid  fever  usually  gives  the  diazi 
reaction,  especially  when  the  fever  is  at  its  highest  point.     Microscopica 
examination  of  the  blood  is  conclusive  as  to  the  presence  or  absence  o 
malaria,  but  it  does  not  exclude  typhoid ;  the   concurrence  of  the  tw 
diseases  is  occasionally  met  with.     Yellow  fever  may  be  mistaken  for  th 
bilious,  remittent  form  of  malaria.     The  chief  points  to  be  relied  upon  ar 
the  albuminuria  of  yellow  fever,  the  slow  pulse,  the  characteristic  fever  wit 
sthenic  onset  and  period  of  calm,  and  also  its  epidemic  occurrence  an 
limited  geographical  range. 

Cerebro-spinal  fever  might  be  mistaken  for  malarial  fever,  but  tt 

presence  of  rigidity  of  the  neck  muscles,  Kernig's  sign,  and  the  presence  < 
the  diploccocus  intracellularis  meningitides  obtained  by  lumbar  punctu. 
are  enough  to  establish  a  diagnosis. 

Comatose  pernicious  attacks  may  closely  simulate  coma  from  any  oth 
cause,  such  as  cerebral  haemorrhage,  alcohol,  uraemia,  diabetes,  and  poisonii 
by  opium  or  other  narcotics.  In  the  absence  of  previous  history,  and  wit 
out  blood  examination,  the  diagnosis  may  be  impossible,  although  t\ 
examination  of  the  urine  and  pupils  may  afford  some  indication  as  to  ti 
causation. 

A  hyperpyrexial  attack  of  pernicious  malaria  may  be  very  misleadi: 
when  occurring  in  a  district  endemic  to  siriasis  or  thermic  fever.  This  foi 
of  sunstroke  can  be  diagnosed  by  the  prodromal  symptoms,  previous  histo: 
condition  of  spleen,  and,  most  important  of  all,  by  negative  blood  examir 
tions. 
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Malarial  cachexia  may  be  mistaken  for  any  of  the  secondary  anaemias, 

such  as  occur  in  Bright's  disease,  cancer,  tertiary  syphilis,  etc.,  or  lor 
pernicious  anaemia,  splenic  anaemia,  or  for  splenic  leukaemia.  Care  should 
be  taken  not  to  assume  too  hastily  that  because  a  patient  is  cachectic,  and 
has  suffered  from  malaria,  that  his  cachexia  is  due  to  malaria. 

The  amblyopia  of  malaria  has  to  be  diagnosed  from  that  which  may 
follow  on  toxic  doses  of  quinine.  In  malarial  amblyopia  the  onset  is  not 
usually  sudden,  although  it  may  be  so  if  haemorrhage  has  occurred  in  the 
macular  region;  both  eyes  are  not  necessarily  affected;  loss  of  vision  is 
incomplete,  and  there  is  some  reaction  to  light.  It  may  terminate  in  optic 
neuritis.  In  quinine  amblyopia  the  drug  will  have  been  taken  in  large 
doses  of  not  less  than  30  grains ;  the  onset  is  sudden,  both  eyes  are  affected, 
vision  is  completely  lost  for  a  time;  the  pupils  are  widely  dilated,  and 
inactive  to  light  as  long  as  the  loss  of  vision  continues.  Opthalmoscopic 
examination  will  reveal  a  white  haze  over  the  fundus,  with  a  cherry  red 

spot  at  the  macular  region.  The  optic  disc  will  be  pale  from  constriction 
of  the  retinal  vessels,  and  usually  remains  abnormally  white.  Central  vision 
is  the  first  to  return,  but  there  is  usually  a  defect  in  the  field  of  vision,  or 
some  degree  of  colour  blindness. 

Morbid  Anatomy 

Blood. — The  primary  and  essential  morbid  changes  take  place  in  the  blood  ; 
those  that  are  found  in  the  internal  organs  are  secondary.  The  blood  of  malaria 
has  the  characters  of  an  oligocythemia,  and  also  of  a  hemoglobinemia.  The 
oligocythemia  is  due  to  the  destruction  of  the  red  cells  by  the  parasites.  This  has 
been  already  described  when  dealing  with  parasitology.  The  hemoglobinemia, 
however,  is  not  so  easily  explained,  for  it  is  much  greater  than  can  be  accounted 
for  by  the  number  of  red  cells  actually  destroyed.  Manson  suggests  that  the 
excessive  hemoglobinemia  is  due  to  the  presence  of  a  toxin  which  has  the  power 
of  dissolving  the  hemoglobin  from  the  red  cells,  and  which  is  elaborated  by  the 
malarial  parasite,  and  set  free  in  the  blood  at  the  time  of  sporulation.  The 
existence  of  this  toxin,  however,  has  not  yet  been  proven. 

Pigment. — Before  describing  the  post-mortem  appearance  of  the  internal  organs 
it  will  be  well  to  say  a  few  words  with  regard  to  the  pigment,  which  is  such  a 
constant  and  striking  feature  of  malarial  infection.  There  are  two  kinds  of 
pigment  met  with,  namely,  the  black  or  melanin  variety  and  the  yellow  or  pig- 

ment ochre  of  Kelsch  and  Kiener.  The  black  pigment  is  pathognomic  of  malaria, 
being  elaborated  from  the  hemoglobin  by  the  malarial  parasite.  It  exists  as  fine 
grains,  or  as  short  rods  or  in  dense  blocks.  The  colour  varies  between  black, 
reddish  black,  or  yellowish  brown.  It  is  insoluble  in  strong  acids,  but  soluble  in 
alkalis,  especially  in  ammonia,  but  it  does  not  give  the  iron  reaction.  It  is  found 
chiefly  in  the  spleen,  liver,  bone-marrow,  and  brain,  less  frequently  in  the  lymphatic 
glands  at  the  hilus  of  the  liver. 

The  yellow  pigment  is  not  found  exclusively  in  malaria  ;  it  is,  in  fact,  evidence 
merely  of  rapid  hemolyptic  changes  in  the  blood.  It  is  seen  in  pernicious  anemia, 
blackwater  fever,  poisoning  by  certain  chemicals,  such  as  chlorate  of  potash  and 
arseniate  of  hydrogen.  It  gives  the  iron  reaction,  but  is  insoluble  in  acids, 
alkalis,  and  alcohol.  It  is  in  reality  but  slightly  altered  hemoglobin  derived  from 
disintegration  of  the  red  cells.  This  variety  of  pigment  is  found  chiefly  in  the 
cells  of  the  liver,  spleen,  and  kidneys. 

Internal   Organs. — The   post-mortem   changes   of   the  internal   organs    differ 
according  to  whether  the  case  be  one  of  recent  infection  or  one  of  long  standing. 
In  a  fatal  case  due  to  recent  infection  the  body  will  be  anemic.     The  spleen  will 
be  enlarged,  but  not  always  very  much  ;  it  will  be  soft,  tense,  and  its  parenchyma 

I  diffluent,  and  reddish  black  or  black  in  colour.     The  liver  will  be  swollen  and 
i  congested,  and  on  section  it  may  have  a  slaty  appearance.    The  fluid  in  the  serous 
cavities  may  have  a  yellow  tinge.    On  examining  the  brain,  tiny  specks  of  melanin 
may  be  visible  to  the  naked  eye  ;  the  capillaries  will  usually  be  full  of  blood,  and 
puncta  cruenta  well  marked.      The  lungs,  as  a  rule,  do  not  present  anything 

i  characteristic.     The  intestinal  tract  may  or  may  not  show  evidence  of  congestion, 
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its  mucous  lining  may  have  a  grayish  hue,  but  this  is  found  in  other  conditions 
besides  malaria.  The  bone-marrow  is  usually  dark  in  colour.  On  microscopical 
examination  the  spleen  will  be  found  to  contain  malarial  parasites  in  enormous 
numbers,  and  generally  in  different  stages  of  development,  although,  as  a  rule,  the 
greater  number  will  be  at  the  same  stage.  They  may  be  free  or  intra-corpuscular. 
Large  macrophages  and  leucocytes  will  be  seen  laden  with  black  pigment,  some  of 
which  may  be  in  dense  masses.  These  cells  will  also  be  found  to  contain  parasites 
which  are  included  in  red  cells.  The  infected  red  cells  will  generally  be  shrunken, 
discoloured,  and  degenerating,  but  the  parasites  they  contain  may  look  healthy. 
Occasionally  one  meets  with  a  macrophage  which  has  engulfed  a  leucocyte 
containing  in  its  interior  an  infected  red  cell.  In  sections  of  the  liver  the 
capillaries  will  contain  pigment-laden  leucocytes,  but  parasites  will,  as  a  rule,  be 
present  in  very  small  numbers.  The  endothelial  cells  of  the  capillaries  may 
contain  pigment.  The  liver  cells  may  be  undergoing  cloudy  swelling,  and  in  their 
substance  will  be  found  a  varying  amount  of  yellow  pigment  in  fine  granules. 
The  brain  in  most  cases,  but  especially  in  those  which  have  exhibited  cerebral 
symptoms  during  life,  shows  ample  evidence  of  malarial  infection.  The  capillaries 
will  contain  parasites  in  large  numbers,  some  free,  others  in  red  cells,  and  others 
in  the  endothelial  lining  cells  of  the  capillaries.  Melanin  granules  will  also  be 
found  in  abundance,  and  veritable  thrombi  are  often  formed  partly  by  the 
aggregation  of  parasites  and  pigment,  and  partly  by  the  swelling  and  degeneration 
of  the  endothelial  cells.  Pigment-bearing  macrophages  and  leucocytes  will  also  be 
present.  Although  the  cells  of  the  brain  substance  do  not  contain  parasites  or 

pigment,  yet  not  infrequently  they  may  be  shown  on  staining  by  Golgi's  method 
to  have  undergone  coarse  morbid  changes  in  consequence  of  the  deficient  supply 
of  blood  brought  about  by  the  thrombosis  of  the  capillaries.  These  changes  are 
always  localised,  and  only  certain  of  the  cells  in  a  given  area  are  affected.  These 
will  be  seen  to  be  shrunken  and  degenerating  and  their  dendrites  beaded  along 
their  continuity.  The  capillary  loops  of  the  intestine  in  some  cases  are  found  to 
contain  a  large  number  of  parasites  and  also  pigment. 

In  chronic  malaria  the  spleen  will  be  enormously  enlarged,  firm,  and  with  a 
sharp,  well-defined  border.  On  section,  the  capsule  and  trabecule  are  seen  to  be 
thickened.  The  liver  will  be  enlarged  and  firm,  and  cirrhotic  changes  may  be 
evident.  On  section  it  may  exhibit  a  reddish-brown  or  diffuse  slate  colour ;  this 
latter,  however,  may  be  limited  to  the  periphery  of  the  lobules.  The  brain  usually 
presents  the  well-known  leaden  hue.  Microscopical  examination,  however,  will 
often  fail  to  demonstrate  the  presence  of  any  parasites,  especially  if  a  febrile 
attack  has  not  occurred  for  some  time,  but  pigment  will  usually  be  present. 
The  spleen  will  contain  a  large  amount  of  pigment  in  the  vascular  spaces,  lymphoid 
cells,  and  connective  tissue.  The  large  ague  cakes  do  not  contain  as  much  pigment 
as  the  smaller  ones.  In  the  liver  the  pigment  tends  to  diminish  in  old  cases,  and  . 
appears  to  be  carried  to  the  periphery  of  the  organ  and  to  the  glands  at  the  hilus 
of  the  liver.  Well-marked  cirrhotic  changes  may  be  met  with,  but  recent  observers 
are  disinclined  to  attribute  these  to  uncomplicated  malaria.  The  kidneys  may  be 
cirrhotic  and  atrophied. 

To  obtain  good  sections  of  malarial  organs  the  tissues  should  be  obtained 
immediately  after  death.  Sections  should  be  examined  stained  and  also  un- 
stained. 

Etiology 

The  etiological  factors  which  predispose  to  malaria  are  those  con- 
ditions which  favour  the  development  and  spread  of  the  malaria-bearing 

mosquitoes. 

Mosquitoes  require  a  comparatively  high  atmospheric  temperature  in 
order  to  develop,  consequently  malaria  abounds  chiefly  in  the  warmer 
latitudes.  Mosquitoes,  however,  are  found  also  in  colder  latitudes  during 
the  hot  summer  months,  and  if  the  other  necessary  conditions  are  present 
malaria  will  exist.  This  is  the  case  on  the  shores  of  the  Baltic  and  in  othei 

places. 
The  drainage,  levelling,  and  paving  of  towns  is  inimical  to  the  breeding 

of  the  Anopheles,  so  that  malaria  is,  for  the  most  part,  a  rural  disease.  Bonn 

is  free  from  malaria ;  the  surrounding  Campagna,  on  the  other  hand,  if ' 
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intensely  malarious.  Malaria  is  found  chiefly  in  the  plains  and  low-lying 
regions ;  mosquitoes  find  suitable  breeding-spots  here.  They  are  low-flying 
insects  and  rarely  ascend  to  any  considerable  height,  so  that  it  is  often 
sufficient  to  sleep  in  the  upper  stories  of  houses  in  order  to  escape  infection. 
The  natives  of  many  malarious  regions  are  aware  of  this  fact,  and  sleep  in 
houses  raised  a  considerable  height  from  the  ground.  Mosquitoes  do  not 

fly  far  from  their  breeding-places,  and  a  ship  anchored  1000  yards  from  the 
shore  will  escape  infection  unless  infected  mosquitoes  be  brought  to  the 
ship.  On  land,  however,  they  frequently  travel  considerable  distances, 
especially  if  the  country  be  wooded  so  as  to  afford  them  shelter  and  resting- 
places.  Malaria  is  to  some  extent  a  seasonal  disease,  but  it  must  be 
understood  that  contiguous  places  may  not  be  malarious  at  the  same  season 
of  the  year  if  different  hydraulic  conditions  obtain.  Breeding-places  for  the 
Anopheles  may  exist  in  one  place  at  the  commencement  of  the  rainy  season, 
at  another  only  at  the  end  of  the  rainy  season. 

Vegetation  and  cultivation  of  land  may  act  favourably  or  adversely 
towards  mosquitoes,  and  consequently  towards  malaria.  Trees  may, 
by  absorbing  the  surface  and  sub-soil  water,  prevent  the  formation  of 
pools  suitable  for  the  breeding  of  mosquitoes,  and  they  may  act  as  a 
barrier  to  mosquitoes.  On  the  other  hand,  they  may,  by  checking 
evaporation,  prevent  pools  from  drying  up,  and  act  as  a  shelter  for 
mosquitoes.  A  good  example  of  this  is  to  be  found  at  Tre  Fontine 
near  Rome,  where  a  eucalyptus  grove  was  planted  with  a  view  to  stamp 
out  malaria ;  it  has  instead  intensified  it.  Again,  cultivation  of  land  may, 
by  draining  and  levelling,  do  away  with  spots  suitable  for  Anopheles  to 
breed  in ;  on  the  other  hand,  irriguous  cultivation  may  afford  greater 
facilities  for  the  mosquitoes  to  breed.  In  some  parts  of  Italy  the  cultivation 
of  rice  brought  about  such  an  increase  in  the  frequency  and  intensity  of 
malaria,  that  it  had  to  be  discontinued. 

The  natives  of  a  malarious  country  suffer  less  from  malaria  than  new- 
comers. Whether  this  relative  immunity  be  altogether  acquired,  or  in  part 

inherited,  is  not  quite  certain.  It  is  reasonable  to  suppose,  however,  that  a 
people  Living  generation  after  generation  in  an  intensely  malarious  country 
will,  by  a  survival  of  the  fittest,  come  to  possess  increased  powers  of  resist- 

ance to  malarial  infection.  The  observations  which  Koch  has  recently 
made  in  New  Guinea  tend  to  show  that,  for  the  most  part,  the  relative 
immunity  of  natives  is  acquired.  He  made  blood  examinations  of  the 
apparently  healthy  native  population  in  various  villages,  and  he  found  that 
nearly  all  the  young  children  harboured  the  malarial  parasites,  while  the 

adults  were  free.  Thus  at  Bogadjiun,  Kaiser  Wilhelm's  Land,  the  blood  of 
80  per  cent  of  the  children  under  two  years  contained  malarial  parasites. 
Above  that  age  none  of  those  examined  had  malarial  parasites  in  their 
blood.  This  observation  has  been  confirmed  by  others  in  West  Africa.  It 
will  be  interesting  to  observe  whether,  when  native  children  are  treated  with 
quinine  as  a  prophylactic  measure,  they  will  lose  the  immunity  which  they 
would  otherwise  have  acquired. 

Men  suffer  more  from  malaria  than  women,  partly  because  they  are  more 
likely  to  ba_  bitten  by  mosquitoes,  and  partly  on  account  of  the  hardships 
i  and  exposure  they  undergo,  which  predispose  them  to  relapses. 

In  considering  the  etiology  of  malaria  many  old  theories  must  be  dis- 
carded, and  many  others,  which  could  not  formerly  be  understood,  can 

( now  be  fully  explained  in  the  light  of  the  new  researches. 
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Treatment 

The  treatment  of  malaria  consists  principally  in  the  administration 
of  quinine;   no  other  drug   equals   it   in    efficacy.      It   is   all-important, 
therefore,  to  have  a  thorough  knowledge  of  the  details  for  its  employ- 

ment.      Quinine  acts  by  arresting  the  growth  of  the  malarial  parasite 
and  causing  its   disappearance   from   the   blood.     The  effect  of  the  drug 
is  more  rapid  and  certain  in  the  case  of  the  benign  fevers ;   it  exerts  its 
greatest  influence  on  the  young  parasites,  which  lose  their  motility  and  j 
become  more  refractile  and  granular,  and  they  may  be  extruded  by  the  j 
corpuscle.      Both  the  chromatin  matter  and  protoplasm  of  the  parasites 

are  altered  and  stain  imperfectly ;  the  Germans  call  these  bodies  "  quinine  j 
formen." 

In  an  ordinary  uncomplicated  case  of  malarial  fever,  either  benign  or 
malignant,  quinine  is  best  given  in  a  mixture  containing  a  solution  of  one 
of  the  salts.  The  sulphate  is  the  one  usually  employed,  its  solution  being  i 
affected  by  means  of  one  of  the  dilute  mineral  acids.  On  the  whole,  how- 

ever, the  hydrochlorate  of  quinine  is  preferable ;  it  contains  more  alkaloid, 
is  less  irritating  and  more  soluble  than  the  sulphate,  but  it  is  rather  more 
expensive.  It  may  be  given  in  solution,  in  suspension,  in  mucilage,  or  in 
a  little  milk  or  coffee,  if  preferred,  the  taste  being  less  noticeable  in  this 
way.  It  may  be  exhibited  also  in  the  form  of  pill,  tabloid,  or  platinoid. 
None  of  these  pharmaceutical  preparations  are,  however,  to  be  recommended; 
if  the  drug  is  available  in  any  other  simpler  form. 

If  a  case,  especially  one  of  malignant  infection,  shows  the  slightest  indica- 
tion that  quinine  is  not  being  absorbed  in  the  alimentary  canal,  or  if  it  is 

vomited,  the  drug  should  be  administered  either  by  deep  intra-muscula: 
injection,  or  intra- venously,  or  by  the  rectum.  Deep  intra-muscular  injec 
tions  are  the  best ;  they  should  be  administered  with  strict  antiseptic  pre 
cautions ;  the  solution  of  the  acid  hydrochlorate  (1  in  2)  is  usually  employed 
It  can  be  best  made  from  tabloids  at  the  time  of  use ;  the  dose  is  from  5  t> 
10  grains  at  each  injection.  The  acid  sulphate  (1  in  10)  may  be  also  used 
or  the  sulphate  may  be  given  in  the  same  dose,  its  solution  being  effectei 
in  water  by  the  addition  of  half  its  weight  of  tartaric  acid.  The  site  c 
administration  is  generally  into  the  gluteal  muscles,  the  sterilised  needl 
being  inserted  up  to  the  hilt. 

The  routine  treatment  of  a  case  of  fever  is  as  follows : — The  patient . 
put  to  bed  between  blankets,  and  is  given  a  hot  drink  (soup  or  weak  tea),  wit 
some  mild  diaphoretic  mixture  or  5  grains  of  phenacetin ;  at  the  sweatin 
stage  10  or  15  grains  of  quinine  in  solution  is  given,  and  repeated  ever 
four  or  six  hours,  in  5  or  10  grain  doses,  as  the  case  demands.  It  is  generall 
advisable  to  give  a  mercurial  purge  at  the  onset  of  the  attack.  Tepi 
sponging  is  comforting,  and  may  be  employed  with  care.  The  diet  shou] 
be  light  and  nutritious,  such  as  milk,  eggs,  soups,  and  bland  farinaceoi 
food.  Freshly-made  lemonade  is  a  pleasant  drink.  Quinine  should  be  coi 
tinued  during  convalescence  for  never  less  than  one  week  in  diminishin 
doses,  and  15  grains  given  in  divided  doses  on  one  day,  at  least,  ever 
week  for  a  month  afterwards.  Alcohol  is,  as  a  rule,  not  indicated,  but 
little  light  wine  or  ale  may  be  given  if  thought  necessary  during  convale 

cence.  Euchinin,  a  tasteless  form  of  quinine,  which  has  been  recent' 
introduced,  is  a  good  preparation  for  children,  ladies,  and  others  who  obje 
to  the  taste  of  quinine.  The  dosage  is  the  same,  but  it  should  not  1 
relied  upon  in  the  treatment  of  serious  cases.  In  a  severe  case  quinii 
may  be  injected  into  the  rectum  after  a  simple  enema.     The  dose  for 
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adult  is  30  grains,  either  in  two  ounces  of  milk  or  salt  solution.  In 
pernicious  attacks  it  is  not  advisable  to  wait  for  the  absorption  of  quinine 
by  the  alimentary  canal,  but  rather  to  inject  the  drug  into  the  deep  muscles 
or  into  a  vein  without  delay.  Intravenous  injections  were  first  intro- 

duced by  Bacelli ;  he  strongly  advocates  this  mode  of  treatment,  and  his 
formula  is : — 

Acid  hydrochlorate  of  quinine  . 
Chloride  of  sodium    .... 
Distilled  water ..... 

Not  more  than  half  this  amount  is  injected  at  one  time  by  means  of  a 
Pravaz  syringe.  Personally  I  cannot  recommend  this  method  of  treatment. 
A  case  of  hyperpyrexia  must  be  treated  with  the  cold  bath,  or  in  extreme 
cases  the  ice  pack,  with  careful  watching.  The  cold  bath  must  be  repeated 

when  the  temperature  rises  above  103-5°  F. 
Quinine  may  give  rise  to  temporary  deafness,  severe  frontal  headache, 

giddiness,  gastric  disturbance,  urticarial  and  scarlatiniform  rashes,  cardiac 
and  muscular  weakness,  as  well  as  amblyopia.  In  rare  cases  toxic  doses 
have  caused  hsemoglobinuria,  delirium,  convulsions,  and  even  death.  Some 
people,  on  the  other  hand,  are  able  to  acquire  a  tolerance  for  comparatively 
enormous  doses  of  the  drug. 

Many  drugs  have  been  vaunted  as  specifics  for  malaria  ;  of  these  methy- 

lene blue,  carbolic  acid,  phenacoll,  arsenic,  Warburg's  tincture,  and  anar- 
cotine  only  require  mention.  Some  people  are  intolerant  to  quinine  in  any 
form,  and  in  these  cases  methylene  blue  may  be  given  in  the  same  doses  as 
quinine  either  in  cachets  or  solution.  The  patient  should  be  warned  that 
his  urine  will  become  blue  while  he  is  taking  the  drug.  Methylene  blue 
causes  the  destruction  of  malarial  parasites  in  the  same  way  as  quinine. 
Arsenic,  although  it  has  some  influence  as  a  prophylactic,  is  of  little  use 
during  the  febrile  attack.  The  drug,  however,  is  of  great  value  for  post- 
malarial  anaemia  and  in  malarial  cachexia,  when  it  should  be  continued  for 
some  time  and  in  liberal  doses. 

During  convalescence  a  blood  restorative  is  required.  Arsenic  and 

Blaud's  pill  is  the  one  usually  employed.  Bacelli's  mixture  is  a  good  but 
rather  unpleasant  preparation.     It  consists  of : — 

&  Quinine  sulphate          .         .  3  grammes  (45  grs.) 
Iron  and  potassium  tartrate  7         „       (105  grs.) 
Fowler's  solution          .         .  24  minims. 
Distilled  water    .         .         .  300  c.cs.  (10  oz.) 

Dose. — One  to  three  teaspoonfuls  three  times  a  day  (diluted). 

Malarial  cachectics  must  be  removed  from  the  malarious  region  and 
sent  to  Europe.  If  it  be  winter  he  should  be  sent  to  a  warm,  sheltered 
spot,  and  placed  under  a  course  of  quinine  and  Carlsbad  salts,  which  must 
be  followed  by  a  prolonged  course  of  arsenic.  The  splenic  enlargement  may 
De  treated  locally  with  iodine,  blistering,  etc. 

Pkophylaxis 

Malaria  must  now  be  regarded  as  preventable,  and,  as  with  other  infectious 
inaladies,  steps  must  be  taken  to  check  the  spread  of  the  disease,  and,  where 
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possible,  to  stamp  it  out  altogether.  It  is  as  yet  too  early  to  formulate 
definite  rules  and  directions  for  the  prophylaxis  of  malaria,  but  there  is  little 
doubt  that  the  work  which  is  being  carried  on  at  the  present  time  by  Koch  in 
New  Guinea,  by  the  Italian  observers,  and  by  many  others  in  different  parts  of 
the  malarial  world,  will  bear  fruit,  and  that  in  the  near  future  a  marked 
diminution  in  malaria,  especially  in  countries  under  active  European  influ- 

ence, will  be  brought  about.  It  will  be  possible  in  this  article  to  point  out 
only  some  of  the  ways  by  which  this  end  may  be  attained.  Malaria  can 
be  attacked  from  more  than  one  side,  and  there  is  probably  no  malarial ; 
region  in  which  the  prevalence  of  the  disease  cannot  be  lessened  if  sufficient 
trouble  is  taken.  The  prophylaxis  of  malaria  can  be  approached  in  the 
three  following  ways : — 

I.  The  definitive  host  of  the  malarial  parasite,  namely,  the  Anopheles 
mosquito,  can  be  destroyed  either  in  its  aquatic  or  aerial  stages. 

II.  Man  can  be  protected  from  the  bites  of  mosquitoes. 
III.  The  malarial  parasite  can  be  attacked  in  its  human  host. 
The  two  first  methods  are  the  most  satisfactory,  as  they  prevent  an 

individual  becoming  infected. 
I.  The  Destruction  of  the  Anopheles. — The  main  efforts  should  be  directed 

against  the  destruction  of  the  insect  in  its  larval  form,  for  it  can  be  mosl 
easily  dealt  with  in  the  aquatic  stages  of  its  existence.     In  towns,  in  nearly 
every  case,  the  collections  of  water  suitable  for  the  breeding  of  Anophele, 
can  be  dealt  with  either   by  filling  up   pools  or  by  converting  sluggisl 
streams  into  rapid  streams,  or  by  employing  some  larvicidal  substance  ii 
the  water.     In  course  of  time  these  duties  will,  doubtless,  devolve  on  th< 
local  sanitary  authorities,  but  in  the  meantime  medical  men  may  be  calle< 

upon  to  direct  these  operations.     The  filling  up  of  the  Anopheles'  breedin; 
haunts  may,  in  some  cases,  consist  merely  in  turning  a  few  spadefuls  c 
soil ;  in  others  it  may  necessitate  the  institution  of  extensive  engineerin 
works.     Celli  and  Casagrandi  have  carried  out  a  number  of  experiments  wit 
various  substances  to  ascertain  the  one  which  is  most  active  as  a  larvicide  (se 
tables  A  and  B).    Their  results  are  tabulated  below ;  the  ideal  larvicide,  how 
ever,  has  yet  to  be  found.     It  should  be  cheap,  diffusible,  non- volatile,  an 
non-poisonous  to  man,  to  domestic  animals,  and  to  vegetation.     Paraffin  an 
tar  are  both  efficient  larvicides,  but,  on  account  of  their  volatile  natur 
require  to  be  renewed  at  frequent  intervals.     These  substances  act  by  forn 
ing  a  thin  layer  on  the  surface  of  the  water,  and  so  preventing  the  access  < 
air  to  the  larvae  and  pupae.     Celli  has  obtained  good  results  from  the  use  i 
the  aniline  colours,  the  best  of  which  are  larvicide,  a  proprietary  prepar: 
tion,  green  malachite,  and  gallol.     These  substances  are  readily  diffusib 
and  non-volatile.     Celli  found  they  destroyed  larvae  after  two  days.     Mi 
of  lime  and  sea  water  have  also  been  found  effectual.     In  some  districts 

may  be  possible  to  utilise  some  waste  product  or  some  metallic  ore  that 
at  hand.     Experiments  are  wanted  in  this  direction. 

[Tai; 
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Table  A  (after  Celli) 

Action  of  Culicidal  Substances  on  the  Larvm  of  Mosquitoes 

■    (C.  pipiens,  C.  annulatus) 

At  the  ordinary  temperature  (18°  to  20°  C.) 

No. Substances  adopted. Maximum  duration 
in  life  of  Larvae. 

1 Tobacco  leaves  saturated,  watery  infusion  of    . 3  hours. 
2 Potash  per  mille       ......... 

4      , 

3 
Chrysanthemum  powder  (unexpanded  Mowers),  0'03  per  mille. 

7      , 

4 Corrosive  sublimate,  1  per  mille       ...... 

10      , 

5 
Chrysanthemum  powder  (second  quality),  0-06  per  mille 

12      , 

6 Sulphurous  water,  non-saturated      ...... 

12      , 

7 Salt  water  (5-10  per  mille,  NaCL)    .         . 

15      , 

8 Extract  of  tobacco  of  commerce  at  10  per  mille 

20      , 

9 Bisulphites  of  soda  and  of  potash,  1  per  cent  .... 

20      , 

10 Sulphate  of  copper,  1  per  cent           ...... 

24      , 

11 Sulphate  of  iron,  1  per  cent      ....... 

24      , 

12 Tar,  10  per  cent        ......... 

30      , 

13 Ammoniacal  water  of  coal-gas  ....... 

45      , 

14 Milk  of  lime,  5  per  cent  ........ 

48      , 

15 Sulphuric  acid,  1  per  mille       ....... 

48      , 

16 Potassium  bichromate,  2  -f  H2S04  3-1  per  mille 

48      , 

17 Valerian  root,  saturated  watery  infusion  of      ...         . 

72      , 

18 Bitter  quassia  .......... 

72      , 

19 Solanum  nigrum       ......... 

72      , 

20 Daphne  quidium      .         . 

72      , 

21 Sodium  sulphate  saturated,  watery  solution  of 

72     , 

22 Potassium  permanganate,  5  per  mille       . 

72      , 

Table  B  (after  Celli) 

Action  of  Culicidal  Substances  on  the  Larvaz  and  Nymphaz  of  Mosquitoes 
(C.  pipiens,  C.  annulatus) 

At  the  ordinary  temperature  (18°  to  20°  C.) 

No. 

10 
11 
12 

13 
14 
15 

16 
17 
18 
19 
20 
21 

Substances  used. 

Saturated  sulphurous  water  (S02) 

Potassium  permanganate,  0'3  +  HCL,  5  per  mille 
Salt  water  (saturated  water,  sol  NaCL) 
Chrysanthemum  powder  (unexpanded  flowers) 
Chrysanthemum  powder  (second  quality)     . 

Petroleum,  c.c.  0-20  in  100  c.mg.  of  surface 
Potassium  permanganate,  2  per  cent   . 
Ammonia,  2  per  cent  ..... 
Oil  (very  thin  stratum  covering  the  whole  sur 

face  of  the  water)     ..... 

Petroleum,  c.c.  0"10  per  100  c.mg.  of  surface 
Potassium  permanganate,  1 -5  per  cent 
Chrysanthemum   powder   (unexpanded   flowers) 

0-006  per  mille   
Formalin  (formaldehyde,  40  per  cent) . 
Carburet  of  lime,  10  per  mille      .         .         .         . 

Chrysanthemum  powder  (second  quality),  0'06 
per  mille   

Lysol,  01  to  0*5  per  cent     .... 
Milk  of  lime,  10  per  cent     . 
Commercial  chloride  of  lime,  1  per  cent 

,,  ,,  ,,  1  per  mille 
Potassium  bichromate,  1  per  mille 

, ,  permanganate,  1  per  cent  . 

Maximum  duration  in  life. 

Larvae. 

10  m.-50  m. 
15  m. 
30  m. 

1  h.  15  m. 
2h. 

4h. 
4  h. 

5h. 

6  h. 
6  h. 
6  h. 

7  h. 
8  h. 

8h. 

11  h. 
12  h. 

24  h. 24  h. 

36  h. 
48  h. 
48  h. 

3  m. 

35  m. 

Nymphae. 

25  m. 
1  h. 
1  h. 
1  h. 

3  h. 
4h. 

8h. 
6h. 

4  h. 

6h. 
18  h. 

9  h. 
12  h. 

8h. 

12  h. 

24  h. 

36  h. 
48  h. 
60  h. 

60  h. 
72  h. 
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The  young  larvae  are  most  easily  destroyed ;  the  eggs,  adult  larvae,  and 
pup<e  are  more  resistant  to  larvicidal  substances.  Pupae  are,  however, 
readily  destroyed  by  any  substance  that  prevents  their  access  to  oxygen. 

The  breeding-places  outside  towns  will  generally  be  more  difficult  to 
deal  with.  They  may  consist  of  marshes,  ravines,  lakes,  streams,  rivers, 
springs,  canals,  irrigated  lands,  etc.,  which  would  necessitate  the  outlay  of 
large  sums  of  money  in  order  to  render  them  unsuitable  as  breeding  places 
for  the  Anopheles.  In  every  case,  however,  a  medical  officer  should  make  a 
thorough  survey  of  his  district  and  prepare  a  map  showing  the  spots  where 
the  Anopheles  have  been  found,  and  he  should  cause  the  pools  and  other 
small  collections  of  water  near  dwellings  to  be  dealt  with.  All  compounds 
should  be  inspected  at  frequent  intervals  to  see  that  they  are  properly 
drained  and  levelled.  Houses  should  be  kept  scrupulously  clean.  Nothing 
tends  to  harbour  mosquitoes  more  than  old  cobwebs. 

The  destruction  of  the  aerial  mosquito  is,  as  a  rule,  not  such  an  easy 
matter.     In  places  where  mosquitoes  hibernate  during  some  part  of  the 
year,  they  should  be  diligently  searched  for  in  houses,  out-houses,  caverns. , 
etc.,  and  destroyed.     They  can  be  killed  most  readily  by  fumigation  by 
burning  tobacco  leaves,  pyrethrum,  larvicide,  and  many  other  substances. 

The  Protection  of  Man  from  the  Bites  of  Mosquitoes. — If  an  individuai 
living  in  a  malarious  country  could  always  remain  in  a  mosquito-prooi 
house,  from  sunset  to  sunrise,  he  would  probably  escape  malaria.     Unfortu- 

nately this  cannot  always  be  done.     In  permanent  stations,  however,  the 
houses  can  be  made  mosquito-proof,  and  by  the  use  of  an  efficient  mosquih 
net  under  other  circumstances  the  liability  to  the  bites  of  mosquitoes  cai 
be  reduced  to  a  minimum.     In  the  daytime,  in  places  where  mosquitoes  an 
known  to  abound,  gloves  and  a  mask  should  be  used.     The  result  of  th< 
experiments  that  have  been  carried  on  during  this  summer  and  autumn  ii 
the  Roman  Campagna  by  the  English  Commission,  by  Grassi,  and  by  Cell 
tends  to  indicate  that  one  of  the  chief  prophylactic  agents  that  will  b 
directed  against  malaria  in  the  near  future  will  be  the  employment  of  mos 
quito-proof  houses.     Various  substances  which  are  distasteful  to  mosquitoe 
may  be  applied  to  skin,  such  as  essential  oils,  paraffin,  quinine  ointment,  et< 
Smoking,  no   doubt,  tends   to   keep   the   insects  off.     Punkahs  and  lam 
traps  also  serve  a  useful  purpose.     As  infected  individuals  are  the  sourc 
of  infection  to  others,  they  should  be  avoided  or  protected  by  mosquito  net 
and  as  native  villages  and  houses  are  always  infected,  it  follows  that  the. 
neighbourhood  is  dangerous  for  residence  or  camping. 

The  Malarial  Parasite  can  he  attacked  in  its  Human  Host. — We  ha^ 
already  seen  that  it  is  the  gamete  cells  which  are  the  source  of  infectic 
through  the  agency  of  the  mosquito,  but  as  these  bodies  only  make  the 
appearance  in  the  peripheral  blood  after  asexual  forms  have  appeared,  v 
must  take  every  means  possible  to  destroy  the  latter  as  soon  as  possible  ar 
prevent  relapses  of  fever.  An  infected  individual  should  avoid  all  depressir 
influences,  such  as  wetting,  chills,  sun  exposure,  exhaustion,  bad  foo 
in  short  his  hygienic  surroundings  should  be  made  as  perfect  as  possih 
When  relapses  do  occur  they  must  be  promptly  treated  with  quinine ;  ear 
specific  treatment  tends  to  reduce  the  number  of  the  gamete  cells  forme 
and  it  may  often  prevent  their  appearance  in  the  peripheral  circulatii 
altogether. 

In  some  malarious  countries,  Italy  for  example,  if  the  occurrence 
relapses  could  be  entirely  prevented,  malaria  would  be  probably  stamped  o 
in  a  single  year.  It  is  the  relapses,  probably,  which  give  rise  to  the  ni 
infections  at  the  commencement  of  each  malarial  season. 
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Chart  I. — From  a  case  of  benign  tertian  malaria. 
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Chart  II. — From  a  case  of  quartan  malaria. 

Gould*  Clinical  Chart. 



254 MALAEIA 

Quinine  is,  no  doubt,  of  some  use  as  a  prophylactic  against  malarial 
attacks ;  the  dose,  however,  requires  to  be  as  much  as  five  grains  daily.  This, 
in  some  individuals,  brings  about  disturbances  of  digestion  and  of  the  nervous 
system.  Arsenic,  in  the  hands  of  the  Italians,  has  given  good  results.' 
Methylene  blue  and  euchinin  have  not  yet  been  employed  on  a  sufficiently 
large  scale  to  judge  of  their  prophylactic  value.     No  drug  at  present  is; 

_42 
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Chart  III. — From  a  case  of  malignant  malaria. 

known  that  will  cause  the  disappearance  of  the  gamete  cells  from  t 
blood. 

Koch  and  others  have  observed  that  it  is  the  children  in  a  commun; 
who  are  the  chief  source  of  danger.  Blood  examinations  of  native  childi 
in  malarious  districts  should  therefore  be  undertaken  and  quini 
administered  systematically ;  at  first  free  of  cost,  but  as  soon  as  the  natr 
learn  to  appreciate  its  value  they  can  be  made  to  pay  for  it.  When  natr 
once  grasp  the  fact  that  mosquitoes  cause  malaria,  some  of  them  will 

doubt  co-operate  with  the  Europeans  in  attempts  made  to  extermin  3 
these  insects. 

LITERATURE.— The  literature  on  Malaria  is  enormous.     The  following  is  a  selectio  | 
the  more  important  works  on  the  subject.     Those  marked  with  an  asterisk  contain  mon  r 

less  full  bibliographies  :—  Bastianellb  e  Grassi.      "  Coltevazione  delle  semilune  malar  1 

dell'  uomo  nell'  Anopheles  claviger,"  Accad.  dei  Lined  VII.  1898,  No.  2. — Bignami. 

History  of  the  Malaria  Parasite  outside  the  Body,"  Lancet,  Nov.  14,  1896,  Nov.  21,  189' 
*  Bignami  and  Marchiafava.      "Malaria,"  Twentieth  Century  Dictionary  of  Median 

Celli.      Malaria    in    the    Light   of   New    Researches,    trans,    by   Dr.    Eyre,    1900.—  It 



Chart  IV.-From  a  case  of  double  benign  tertian.     One  fifteen-grain  dose  of  quinine  avis  -nven fourth  day,  converting  the  fever  into  a  single  tertian.  ' 
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Chart  V [.-Quotidian  malignant  malaria.     (After  Bignami,  Rome.) 

To  face  page  254. 
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Annali  d'Igienc  Sperimcntale. — Golgi.  "Sulla  inf'ezione  malarica,"  Arch,  per  le  sc.  mcd., 
1884.  —  Kelsch  et  Kiener.  Traiti  des  -maladies  des  Pays  chauds,  1889. —  Koch.  Die 
Malaria  in  Deutsch  Ostafrika  Kaisal  Gesundh.  xiv.  1898. — Laveran.      Paludisme,  1891. — 
Idem.     TraiU  du  paludisme,   1890. — Idem.      Paludisme   et   Moustiques,   Janus   iv.    1899.   
MacCallum.  Journal  of  Experimental  Medicine,  1898,  vol.  iii.  No.  1. — Idem.  Lancet,  1897, 
No.  13, 1240. — Marchaux.  "  Le  paludisme  au  Senegal,"  Ann.  de  I' Inst.  Pasteur. — *Marchia- 
fava,  Bignami,  and  Mannaberg.  Sydenham's  Society's  Report,  1894,  vol.  cl.— Man.son. 
Tropical  Diseases.  Second  edition,  1900. — Idem.  Goulstonian  Lecture,  1896.  —Idem. 
B.  M.  J.,  1894,  vol.  ii.  pp.  1306-1308,  Sept.  24,  1898.—  Idem.  Lancet,  1896,  vol.  ii.  p.  1715.— 
*Idem.  Allbutt's  System  of  Medicine,  vol.  viii. — Ross,  P.  B.  M.  J.,  Feb.  1,  1896,  Feb.  26 
1897, Dec.  18, 1897. — Idem.  "Infection  of  Birds  with  Proteosoma  by  the  Bites  of  Mosquitoes," 
Indian  Mcd.  Gaz.,  No.  1,  1899.— Rees,  D.  C.  B.  M.  J.,  Sept.  24,  1898,  Feb.  10,  1900.— 
*  Thayer.  Lectures  on  Malarial  Fevers,  1898. — *  Scheube.  Die  Krankheiten  der  warmen 
Lander,  1900. — *  Neveu-Lemaire.  Les  Hdmatozoa.ires  du  paludisme,  1901.  —  Report  of  the 
Liverpool  Expedition  to  Sierra  Leone,  1899. — Dantec.  Pathologie  exotique,  1900. — 

*Nuttall,  G.  H.  F.  Johns  Hopkins'  Report,  viii.  Oct.  1899. — *  Idem.  Journal  of  Hygiene, 
No.  1,  1901. — Grassi.  Studi  di  uno  Zoologo  sulla  malaria. — R.  Blanchard.  Instructions 
<l  Vusage  des  midicins,  des  naturalists,  et  des  voyageurs.  Reports  of  the  Malaria  Commission 
lo  the  Royal  Society,  1900-1901.  Practitioner,  March  1901.  Articles  by  P.  Manson,  L.  W. 
Sambon,  and  D.  C.  Rees. 

Malignant  Pustule  (Cutaneous  Anthrax). 

See  also  Splenic  Fever. 

definition. — A  local  lesion  produced  by  the  penetration  of  the  anthrax 
bacillus  or  of  its  spores  into  the  skin.  This  local  affection  may  be 

followed  or  not  by  general  infection  ("  Splenic  Fever  "). 
Historical. — Good  descriptions  of  this  disease  have  been  given  by  various 

incient  writers,  but  it  was  not  till  1769  that  Fournier  of  Dijon  recognised 
ts  relation  to  the  handling  of  hair  and  wool  from  various  animals.  In 
L864  and  1865  Davaine  demonstrated  the  presence  of  the  bacillus  anthrax 
n  malignant  pustules  removed  by  excision.  Since  then  good  descriptions 
)f  this  lesion  and  of  its  development  have  been  given  by  Wagner,  Koch 
1876),  Turner  (1882),  Cornil  and  Babes  (1885),  Straus  (1887),  etc. 

Etiology. — The  bacillus  generally  invades  the  skin  through  a  wound, 
lometimes  very  slight;  the  wound  may  be  infected  at  the  time  it  is 
)roduced,  or  a  simple  wound  may  afterwards  become  infected  by  coming  in 
iontact  with  products  containing  the  bacillus. 

The  persons  most  liable  to  infection  are  : — 
1.  Those  coming  frequently  in  contact  with  animals  liable  to  anthrax : 

Irovers,  shepherds,  farmers,  farriers,  veterinary  surgeons,  etc.,  who  are 
:xposed  to  the  bites  or  stings  of  insects  that  may  have  sucked  the  blood  of 
iving — or  rested  on  the  blood  or  flesh  of  dead — animals  affected  with 
nthrax.  The  bite  of  a  dog  which  had  recently  fed  on  such  a  carcase 
las  been  known  to  communicate  the  disease. 

2.  Persons  who  have  to  handle  the  carcases  of  animals,  or  more  rarely 
he  bodies  of  patients  that  have  died  of  splenic  fever,  knackers,  butchers, 
iathologists,  etc.  In  such  cases  the  skin  of  the  hands,  arms,  face,  neck, 
houlders,  and  back  is  most  liable  to  infection. 

3.  Those  who  handle  various  animal  products,  such  as  offal,  skins,  hoofs, 
orns,  hair,  wool,  etc.,  among  whom  may  be  mentioned  tanners,  fell- 
aongers,  wool  and  hair  workers,  rag-sorters,  etc. 

The  products  which  communicate  the  disease  in  such  cases  are  usually 
ontaminated  with  blood  containing  the  anthrax  bacillus.  This  organism, 

'i  the  presence  of  air  and  moisture,  and  at  summer's  temperature,  rapidly 
roduces  spores  which  adhere  to  the  soiled  articles.  As  those  spores  are 
ery  resisting,  infection  may  be  carried  to  considerable  distances  and  after 
)ng  intervals  of  time. 
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Description  of  the  Malignant  Pustule. — There  is  usually  only  one  spot 
infected,  but  cases  may  occur  in  which  two  or  even  more  malignant  pustules 
develop  simultaneously. 

For  from  one  to  three  days  after  inoculation  there  is  usually  no  other , 
evidence  of  danger  than  the  wound,  often  insignificant,  through  which  the 
microbe  has  penetrated.     (Incubation  period.) 

Then  in  the  space  of  twenty-four  to  thirty  hours  (second  period)  a  small 
pimple  rapidly  followed  by  a  vesicle  is  formed.     The  vesicle  is  filled  with 
clear  or  blood-stained  brownish  fluid,  in  which  bacilli  are  usually  found  in 
large  numbers;   they  are  also    found    penetrating   into   the  surrounding j 
epithelium  and  into  the  subjacent  swollen  papillae  of  the  true  skin.     The! 
formation  of  this  vesicle  is  accompanied  by  a  pricking  or  itching  sensation : 
there  may  be  very  little  local  or  general  disturbance.     During  the  third 
stage,  which  usually  lasts  only  one  or  two  days,  and  may  even  be  shorter 
marked  induration  of  the  tissues  under  the  vesicle  becomes  manifest.     The! 
patch  of  induration  is  flattened  and  of  a   livid  colour ;  it  indicates  the 
beginning  of  necrosis.     Around  the  livid  patch   an  cedematous  swelling 
appears,  forming  a  kind  of  pale  or  congested  areola,  the  characters  of  whict 
have  been  well  described  by  Chaussier.     At  the  margin  of  this  swoller, 
ring  secondary  vesicles  may  form,  and  these  sometimes  run  more  or  less, 
completely  together.     The  central  vesicle  collapses,  and  is  replaced  by  A 
brownish,  or  nearly  black  eschar  composed  of  blood-stained  tissues  whicl 
have  undergone  necrosis  under  the  influence  of  the  bacilli,  which  may 
sometimes  be  clearly  recognised  in  this  crust-like  mass.      At  this  stage 
however,  the  bacillus  is  generally  most  abundant  at  the  margin  of  thi 
eschar  and  in  the  adjacent  lymphatic  spaces. 

After  this  the  dark  slough  increases  more  or  less  rapidly  in  size,  it 
advancing  margin  being  preceded  by  a  zone  of  congestion  and  cedenis 
which  may  be  comparatively  limited  or  involve  an  extensive  surface.  A 
this  stage  (fourth  stage),  it  is  frequently  difficult  to  demonstrate  th 
presence  of  the  bacillus  anthracis  in  the  necrosed  or  diseased  tissues,  whic. 
have  become  invaded  by  common  organisms  of  putrefaction  and  pyogeni 
bacteria. 

A  considerable  degree  of  inflammatory  reaction,  and  suppuration  whe 
they  occur,  indicate  the  action  of  the  pyogenic  and  other  microbes. 

The  actual  size  of  the  so-called  "  pustule  "  is  variable ;  the  danger  to  lii 
is  not  proportional  to  the  size  of  the  lesion. 

Human  tissues  offer  considerable  resistance  to  invasion  by  the  anthra 
bacillus,  so  that  in  many  cases  the  infection  remains  local  and  does  n( 
seriously  threaten  life.  Penetration  of  the  bacilli  into  the  blood  strea] 
may,  however,  occur  at  any  time  and  give  rise  to  the  very  fatal  anthra 
septicaemia  (anthracsemia). 

Dr.  Hamer  has  collected  a  number  of  cases  which  had  been  observed  j 
London  between  the  years  1873  and  1893,  and  states  that  of  the  cases  i 
which  the  neck  was  the  seat  of  the  lesion  about  40  per  cent  died ;  of  thoi 
on  which  other  parts  of  the  skin  were  affected,  12  per  cent  terminate 
fatally.  In  the  Bradford  district,  out  of  27  cases  observed  from  1880 
1894,  13,  or  about  50  per  cent,  succumbed. 

Treatment. — Excision  at  as  early  a  date  as  possible  is  the  method 
treatment  generally  adopted  in  this  country.     The  incision  should  be  mad 
as  far  as  possible,  through  healthy  tissues,  in  any  case  at  least  £  inch  fro 
the  margin  of  the  eschar.     Irrigation  and  treatment  of  the  wound  wi 
1   in  20  carbolic  lotion,  1  in   1000   perchloride   of  mercury   solution, 
biniodide  of  mercury  solution,  have  been  specially  recommended.     Hyp 
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dermic  injections  of  specially  prepared  solutions  of  the  same  salts  have  also 
been  used  (see  Bell). 

In  several  countries  where  malignant  pustule  is  prevalent  the  old 
treatment  by  the  actual  cautery  is  in  favour,  and  it  is  possible  that  when 
thoroughly  carried  out  this  mode  of  treatment  presents  some  advantages 
over  the  excision  method  which  may  at  times  favour  general  infection  (see 

also  "  Splenic  Fever  "). 
LITERATURE. — John  Henry  Bell.  In  Clifford  Allbutt's  System  of  Medicine,  vol.  ii. 

1897. — Coknil  and  Babes.  Les  Bacteries,  etc.,  vol.  ii.  1885. — Davaine.  Comptes  Rendus  de 
VAcadimie  des  Sciences,  1864  and  1865. — Hamer.  Annual  Report  London  County  Council, 
1894. — Straus.     Annates  de  Vlnstitut  Pasteur,  i.  1887. 
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Definition. — The  word "  malingerir 
tg"    is  derived,  through   the   French 

malingre,  from  the  Latin  malus  ceger,  and  denotes  a  bad  or  base  form  of 
indisposition. 

By  the  term  "malingering"  is  meant  any  purely  voluntary  simulation 
of  illness,  and  this  may  be  exhibited  as  either  a  mere  pretence,  or  as 
an  exaggeration  of  some  already  existing  ailment,  or  as  a  morbid  state 
or  wound  entirely  produced  by  artificial  means.  Pretended  cases  are 
termed  fictitious,  and  purposely  produced  cases  are  termed  factitious. 
There  are  many  cases  where  voluntary  malingering  and  involuntary  simu- 

lation are  blended  in  the  same  subject,  in  which  condition  we  have  nervous 
mimicry  associated  with  malingering.  And  the  practitioner  who  desires  to 
icquire  a  scientific  and  accurate  knowledge  of  malingering  must  differ- 

entiate very  carefully  nervous  symptoms  from  those  which  are  voluntarily 
Signed. 

It  has  become  customary  of  late  years  to  cloak  under  the  term  "  neuras- 
:henia "  many  cases  of  clear  voluntary  imposture ;  and  whilst  we  fully 
ippreciate  the  vagaries  and  erratic  action  which  an  exhausted,  or  concussed, 
)r  shocked  nervous  system  may  indulge  in,  we  see  with  regret  a  tendency  to 
i  confusion  of  nervous  with  voluntary  phenomena.  This  is  more  pro- 
lounced  in  the  French  schools  of  medicine  than  in  our  own,  and  we  must 
naintain  a  level  judgment  in  each  case  of  obscure  symptoms  which  meets 
is,  and  not  tie  carried  away  from  the  practical  issue  by  any  too  dogmatic 
•r  scholastic  considerations. 

It  is  true  that  up  to  some  twenty  years  ago  the  mistake  was  made  of 
tot  attributing  enough  to  the  uninhibited  nervous  system  in  cases  of  nerve 
^reak-down,  but  we  are  in  danger  now  of  passing  to  the  other  extreme,  and 
»'f  making  the  neuroses  responsible  for  too  much.     When  some  would  have 

VOL.  VII  17 
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us  view  common  robbery  and  misdemeanour  as  the  frequent  result  of 

"  ambulatory  automatism " ;  when  we  have  arrived  at  a  point  where  a 
county  court  judge  can  give  a  financial  verdict  to  a  man  whose  friends 
attribute  a  paralysis  of  the  brain  with  rapidly  ensuing  dementia  to  a  small 
injury  to  the  foot,  the  time  is  come  when  we  should  pause  and  consider 
where  modern  neurology  is  leading  us  to. 

Histokical. — Malingering,  like  any  other  form  of  deceit,  is  no  new: 
thing.      In  the  Scriptures  we  read  of  Eachel  simulating  indisposition  in 
order  to  facilitate  the  concealment  of  the  stolen  idols  of  Laban.     King 
David  feigned  madness  to  avoid  danger.     In  profane  history  we  read  of 
Solon  feigning  mania  with  a  patriotic  motive.     Cardinal  Montalto  feigned 
extreme  debility  and  decay  as  a  means  of  obtaining  the  papacy  on  the  death 
of  Gregory  XIII.,  and  under  circumstances  when  the  conclave  of  cardinals 
would  not  have  elected  a  prelate  likely  to  be  long-lived.     And  we  are  told 
that  as  soon  as  Montalto  became  "  Sextus  V.,"  he  declared  his  successful 
imposture  to  the  cardinals  and  to  the  world,  by  assuming  an  erect  anc 

vigorous  posture,  and   by  singing  in  stentorian  tones  the  "  Te  Deum ! ' 
Essex,  the  favourite  of  Elizabeth,  feigned  illness  to  procure  the  queen': 
compassion.     Gustavus  Adolphus  IV.  of  Sweden  simulated  a  wound  of  th< 
leg.     We  are  told  by  Eodericus  a  Castre  that  in  1588  Portuguese  soldier 

and  sailors  "  made  themselves  ill,  and  caused  themselves  to  be  bled,"  t* 
avoid  service  against  the  English.     Fodere,  referring  to  the  time  when,  ii 
France,  the  conscription  pressed  heavily  on  the  youth  of  the  country,  say 

that  "  the  art  of  feigning  disease  was  brought  to  such  perfection  as  fc 
render  it  as  difficult  to  detect  a  feigned  as  to  cure  a  real  disease."     And  ii 
the  Diaries  of  a  Lady  of  Quality  we  are  told  that  Queen  Caroline,  when 
girl  of  sixteen,  being  prevented  by  her  mother,  the  Duchess  of  Brunswicl 
from  attending  balls,  feigned  pregnancy  and  created  a  court  scandal,  cause' 
the  accoucheur  to  be  summoned,  and,  having  whitened  her  face  and  made 
great  display  of  apparent   suffering,  finally  bounded   from  her  bed  an 

exclaimed  to  her  mother,  "  Will  you  keep  me  another  time  from  a  ball  ?  " 
Motive. — Motive  of  some  kind  is  always  present  in  cases  of  pui 

malingering ;  and  often  too  in  the  mimicries  of  the  hysterical  an 
neurasthenic,  motive  also  comes  into  play.  When  we  have  neurotic  sul 
jects  to  deal  with  we  must  endeavour  to  separate  the  voluntary  from  tl 
involuntary  manifestations.  The  insane,  by  the  way,  can  malinger,  unles 
too  far  gone  in  dementia ;  and  the  writer  has  seen  hallucinations  clear] 
assumed  by  a  highly  educated  prisoner  who  was  being  examined  in  coi 
sultation  with  a  view  to  his  liberation,  as  a  remedial  measure  for  genuii 
threatening  mental  break-down ;  the  patient  evidently  wished  to  assist  tl 
writer  in  demonstrating  the  desirability  of  release.  His  hallucinatioi 
were  discounted  in  the  prognosis.  His  speedy  release,  recommended  owir 
to  his  actual  state,  was  followed  by  mental  recuperation. 

The  chief  motives  occur  as  follows  : — 

(a)  Prisoners  or  Persons  aivaiting  Trial. — In  the  case  of  prisoners  mu( 
can  be  gained  by  the  successful  feigning  of  disease.  Diets  are  improve( 
comforts  and  the  ease  of  hospital  secured ;  change  of  air  may  be  obtain* 
by  removal  to  an  infirmary  station.  Eelease  may  follow  the  establishme: 

of  a  "  mental  weakness."  Punishments  may  be  avoided  where  the  plea 
irresponsibility  is  successfully  suggested.  Many  criminals  prefer  t 
indulgence  enjoyed  in  a  lunatic  asylum  to  the  discipline  of  the  gaol.  Ai 

if  once  a  criminal  can  establish  a  record  of  "  insanity,"  or  even  of  "  epilepsy 
he  knows  how  valuable  such  a  stigma  may  be  to  him,  if  his  future  care 
should  happen  to  bring  him  into  the  dock  on  a  charge  of  murder. 
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In  the  management  of  prisoners  greater  stress  should  be  laid  upon  the 

prevention  of  undeserved  "  insane  histories  "  being  acquired  by  certain  very 
wide-awake  and  healthy  criminals.  The  death  penalty  is  convertible  into 
imprisonment  if  a  family  history  of  insanity  is  procurable. 

Irresponsibility  upon  mental  grounds  forms  a  very  welcome  cloak  for 
persons  in  good  position  charged  with  indecent  conduct,  and  here  the 

motive  for  "  insane "  malingering  may  be  immense.  Nor  must  it  be 
forgotten  that  any  advancing  and  "  incurable  "  disease  can  in  these  days  of 
exaggerated  humanitarianism  obtain  a  prisoner  his  release.  And  it  is  a 

matter  of  common  official  knowledge  that  "  incurable  "  cases  which  have 
been  released  sometimes  return  very  rapidly  with  a  new  sentence  for  a  new 

crime,  and  in  excellent  health,  only  to  fall  into  an  "  incurable  "  state  once 
more  on  passing  through  the  prison  gates ! 

(&)  Financial  Gain. — Where  monetary  gain  can  follow  malingering,  the 
motive  is  naturally  very  strong.  Hence  we  see  much  exaggeration  and 
some  very  clear  absolute  malingering  attempted  by  claimants  in  various 

kinds  of  insurance  cases  for  "  accidents."  Probably  the  most  distinct 
malingering  is  met  with  in  claims  after  a  railway  accident.  Many  very 
dishonest  claims  and  grossly  exaggerated  symptoms  are  presented  after 
slight  street  accidents ;  and  amongst  workmen  claiming  against  employers 
we  see  a  great  tendency  to  exaggeration  and  protraction  of  disablement, 

sometimes  truly  due  to  "  traumatic  neurasthenia,"  but  very  often  due  to 
the  newly  acquired  dislike  for  labour  induced  by  the  enforced  idleness 
necessitated  by  a  surgical  injury. 

(c)  Pensions  and  Benefits  from  Clubs  and  Charitable  Societies. — The 
unduly  early  acquisition  of  a  Government  pension,  or  the  desire  to  unfairly 
enjoy  other  benefits,  often  acts  as  a  motive  for  simulation  or  exaggeration. 

(d)  Soldiers  and  Sailors. — In  the  army  and  navy  malingering  used  to 
be  of  very  common  occurrence.  Self-mutilation  even  was  often  practised  in 
order  to  avoid  active  service.  Rheumatism,  madness,  and  the  like  were  simu- 

lated in  order  thereby  to  evade  discipline  and  duties.  An  improved  regard 
for  the  wellbeing  of  the  men  has  lessened  these  occurrences.  Still  malinger- 

ing occurs  in  the  services,  and  must  be  borne  in  mind. 
(e)  Beggars  and  Tramps. — Alms  and  sympathy  are  sought  by  these 

persons  by  a  display  of  loathsome  sores,  wounds,  wasted  limbs,  and  the  like, 

which  are  often  self-induced.  The  "  fits "  of  such  persons  demand  the 
closest  scrutiny  before  being  accepted  as  genuine.  Especially  should  we 

view  with  the  greatest  suspicion  "  fits "  which  occur  at  moments  when 
sympathy  and  practical  benefit  are  likely  to  accrue  to  the  sufferers.  Thus, 

too,  when  a  prisoner  in  the  dock  has  a  "  fit "  we  should  remember  how 
valuable,  as  a  bid  for  sympathy,  such  a  manifestation  may  be. 

(/)  Imitation  is  almost  involuntarily  productive  of  malingering  in 
some  neuropathic  subjects,  especially  in  connection  with  epileptic  fits. 

(g)  Children  sometimes  find  the  motive  for  simulation  in  the  desire  to 
woid  lessons  or  to  wreak  vengeance  upon  teachers  who  have  punished 
shem.  And  cases  are  on  record  of  children  malingering  very  cunningly 
ind  obstinately,  and  with  a  knowledge  of  symptoms  beyond  that  which  we 
should  a  priori  credit  them  with.  Generally,  however,  the  phenomena 
udicate  in  these  young  subjects  a  distinct  nervous  pathogenesis  with 
narked  neurotic  taint,  which  should  be  considered  in  our  treatment. 

In  addition  to  the  above-named  motives,  which  chiefly  affect  the 
nimbler  classes  of  the  community,  we  must  remember  that,  just  as  popes 
md  kings  have  malingered  on  occasions,  we  must  not  be  surprised  to  find 
-  ases  arise  amongst  the  generally  well-to-do  classes. 
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General  Considerations. — Since  when  malingering  is  met  with  in  prac- 
tice it  is  not  heralded  by  any  warning,  but  comes  upon  us  quite  unexpectedly, 

we  should  acquire  the  habit  of  automatically  looking  for  any  bizarre  and 
strange  symptoms  in  our  routine  work ;  and  this  attitude  need  not  entail 
any  suspicion  in  our  habit  of  observation,  any  more  than  it  would  be 

"  suspicious  "  to  habitually,  in  a  febrile  or  doubtful  case,  examine  the  urine 
for  albumin.  When  any  strange  symptoms  strike  us,  our  mind  should 
naturally  conceive  the  possibility  of  malingering.  And  being  thus  ready 
to  appreciate  any  peculiarities  in  signs  or  symptoms,  we  shall  grasp  the 
significance  of  small  phenomena  in  such  a  way  as  to  often  obtain  clues, ; 
which  if  lost  at  the  moment  may  not  occur  again.  For  it  is  a  fact  that  if 
we  once  accept  a  feigned  case  as  genuine,  and  commence  its  treatment  on  j 
corresponding  lines,  we  are  very  liable  to  continue  progress  in  the  vicious 
circle  which  has  become  established.  Thus  a  man  who  had  something  to 
gain  by  illness,  and  who  had  been  treated  for  some  years  as  the  subject  of 
diabetes,  and  had  been  certified  to  that  effect  by  some  physicians  of  repute, 
was  found  to  be  a  confirmed  and  most  persistent  malingerer.  This  dis- 

covery was  made  merely  through  an  habitual  custom  on  the  observer's  part  of 
taking  no  disease  for  granted,  until  elements  of  error  in  diagnosis  had  been 

removed.     The  grocer's  shop  may  be  the  source  of  the  sugar  in  the  urine ! 
It  often  happens  that  some  very  trifling  matter  will  warn  us  of  the 

propinquity  of  malingering,  if  we  have  acquired  the  habit  of  close  observa- 
tion  of    details.      Thus   an   ostentatious   array   of  medicine   bottles,  ar; 

unnecessary  amount  of  bandages  around  a  part,  an  excessive  limp,  ar 
appearance  of  undue  pain  upon  some  simple  manipulative  examination 
any  of  these  signs  may  suggest  the  fraud.     It  will  be  often  found  that  th< 
natural  pain  due  to  a  stated  injury  can,  in  a  malingerer,  be  transferred  fr; 
the  examiner  to  a  new  locality  by  the  mere  process  of  making  a  pretenci 
of  having  mistaken  the  locality  of  lesion ;    thus  a  malingerer  who  com 
plains  of  a  tender  lumbar  region  will  often,  at  the  end  of  an  examination 
so  conducted,  have  transferred  his  complaint  to  the  costal  region,  or  eve] 
in  some  cases  to  the  scapular  region.     We  should  inquire  as  to  the  statei 
origin  of  an  injury,  or  the  cause  of  an  illness,  and  gauge  very  carefully  th  j 
consistency  of  the  cause  and  effect.     We  should  make  the  patient  stat 
his  own  subjective   sensations,  and  we  should  not  ask  leading  question. 
We  should  compare  opposite  sides  of  the  body  very  closely  for  alteration 
of  outline,  and  we  should  habitually  measure  and  so  verify  observations  ( 
size,  and  apparent  anomalies  of  masses  and  bony  points. 

We   should  allow  ample   time   for   temporary  abnormalities,  such  si 
palpitations,  sweatings,  or  dyspnoeas,  to  subside,  where  it  is  possible  the 
they  have  been  voluntarily  induced.     We  must  study  closely  the  relatio 
of  the  stated  subjective  symptoms  to  what  should  be  truly  present  in 
given  case  of  disease.     The  thermometer  is  a  valuable  ally.     We  shod 
remember   the  relation  between  bodily  weight  and  health.      Facial  e; 
pression,  fine  tremors  (which  are  usually  genuine),  and  coarse  trembling 
(which  are  generally  assumed),  and  the  entire  presentment  of  the  patiei 
must  be  noted  closely.     In  inquiring  into  doubtful  cases  of  insanity  v 

shall  find  facial  expression,  "  subject-consciousness,"  and  "  object-consciou 
ness  "  in  their  varying  degrees  of  much  instructive  moment.     The  degre 
of  memory,  humour,  quickness  of  reflex  or  alertness,  both  physical  ai 
mental ;    the  presence  or  absence  of  emotional  conditions ;    the  varyii 
degrees  of  control ;  absence  or  presence  of  explosive  temper ;  formation 
head ;  absence  or  presence  of  the  stigmata  of  degeneration,  of  old  he* 
injuries,  of  pupillary  inequalities,  listlessness  of  manner,  regard  or  disrega: 
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of  personal  appearance ;    all  these  and  other  objective  details  should  be 
observed  and  valued. 

Certain  manifestations  cannot  be  voluntarily  sustained  for  any  time 
without  remission  in  the  healthy  person.  Of  these,  insomnia,  the  ravings 
of  a  maniacal  simulation,  and  abstinence  from  food  are  examples ;  though 
malingerers  of  insanity  will  sometimes  carry  abstinence  to  great  lengths. 

It  must  be  here  remarked  that  a  voluntary  abandonment  of  inhibition, 
with  a  long-continued  simulation  of  maniacal  manifestations,  may  render 
the  resumption  of  normal  inhibition  impossible,  and  so  induce  a  really 
lowered  intellectual  calibre ;  and  also  a  protracted  intentional  simulation 
of  dementia  with  disregard  of  personal  cleanliness  and  of  all  the  decencies 
does,  certainly  at  times,  conduce  to  a  real  permanent  mental  inertia.  A 
limb  long  disused  will  atrophy,  and  so  will  the  cerebro-spinal  centres  lose 
tone  by  a  prolonged  disuse.  Hence  we  see  here  the  process  of  feigned 
mental  disease  inducing  real  pathological  mental  conditions  similar  to  the 
morbid  physical  conditions  induced  by  a  prolonged  invalidism  and  confine- 

ment which,  assumed  and  voluntarily  incurred  at  first,  may  lead  to  phthisis 
through  the  degenerating  influences  at  work.  It  is  this  real  danger  to  the 
malingerer  himself  which  constitutes  one  of  the  chief  reasons  why  we  should 
practise  the  early  detection  of  feigned  conditions. 

A  certain  mystery  of  method  is  an  important  element  in  the  searching 
for  evidences  of  malingering ;  and  it  is  well,  when  inquiring  into  a  suspected 

case,  to  wear  a  mask,  so  to  speak,  by  disguising  one's  special  object  and 
interest  in  the  matter  in  hand.  In  this  way  we  put  our  subject  off  his 
guard.  If  we  allow  ourselves  to  evince  amusement  at  a  ridiculous  and 
compromising  action  or  statement,  the  malingerer  will  cease  to  play  his  part 

freely,  and  he  may  "  mask  "  his  performance.  But  as  our  great  object  must 
always  be  to  induce  a  malingerer  to  over-act  his  drama,  we  must  bring  this 
about  by  very  subtle  and  diplomatic  means,  which  must  never  be  apparent 
to  the  impostor  until  he  has  so  extravagantly  overdone  his  part  as  to  him- 

self appreciate  that  he  has  betrayed  himself  to  us  in  his  over-confidence. 
A.  very  direct  and  logical  cross-questioning  of  the  subject  as  to  his  subjective 
symptoms  should  be  practised,  as  thereby  most  ridiculously  disconnected 
statements  will  often  be  obtained,  whilst  by  a  demeanour  which  shows  no 
dgn  of  our  commencing  incredulity,  the  schemer  may  be  gradually  led  into 
i  veritable  ambush  in  which  he  will  entangle  himself  in  his  incongruities. 

Great  personal  responsibility  must  at  times  be  courageously  borne  by 
;he  practitioner  who  aims  at  becoming  expert  in  unravelling  and  upsetting 
nalingered  plans,  since  there  are  occasions  when  we  have  to  form  our 
)pinion  firmly  and  to  take  appropriate  action  on  the  spot ;  as  where  the 
vriter  was  convinced  that  a  malingering  convict  would  still  further  malinger 
vhen  undergoing  corporal  punishment  consequent  on  his  most  dis- 
>rganising  and  flagrant  pretended  self- injuries  and  insubordination,  and  the 

nan  persisted  in  this  up  to  the  time  of  his  being  sentenced  to  the  "  cat." 
Chis  man  became  pale  with  the  first  three  strokes  of  the  punishment,  a 
mtural  consequence  of  the  shock.  But  to  this  pallor  he  added  the  appear- 
■nce  of  syncope,  or,  indeed,  of  a  condition  to  suggest  to  the  lay  mind  death.  He 
reated  a  very  terrible  spectacle.  The  writer  being  prepared  for  any  degree 
•f  imposture  in  this  case,  caused  the  lashes  to  be  arrested  while  the  man's 
•ulse  and  conjunctival  reflex  were  examined,  and  while  he  in  various  ways 
orroborated  a  preformed  opinion  as  to  the  malingered  nature  of  the  display, 
-he  punishment  was  then  allowed  to  recommence.  Another  heavy  lash  of 
he  cat  was  responded  to  only  by  the  inert  human  mass  shaking  to  the 
weight  of  the  blow,  lying   there   limp   and   motionless   strapped   to  the 
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flogging  triangle !  Another  lash  was  ordered  and  yet  another,  when 
suddenly  the  man  stretched  his  muscles  and  swore  at  the  doctor,  and  com- 

menced to  sing  a  vulgar  popular  song,  which  he  continued  until  the  end  of 
his  allotted  number  of  lashes,  bearing  the  punishment  without  any  further 
signs  of  undue  inconvenience.  Of  course  this  is  an  example  of  an  extreme 
case  of  assumption  of  responsibility,  but  had  it  been  shirked  an  epidemic  of 
malingering  would  have  followed  the  success  of  that  notorious  impostor. 

In  other  very  definite  ways  one  has  sometimes  to  risk  one's  reputation 
on  one's  opinion,  and  he  who  will  not  take  this  risk  need  not  hope  to  be 
successful  in  upsetting  malingered  plans.  Apart  from  the  possibility  of  a 
wrong  diagnosis,  which  should  not  terrorise  us  if  we  have  experience  and 
use  sound  judgment  in  the  cases  in  question,  we  have  always  to  take  the  i 
infinitesimal  risk  of  some  new  and  sudden  lesion  arising  to  put  an  undeserved 
aspect  of  error  upon  our  diagnosis ;  as  when  an  undoubted  and  ridiculous 
malingerer,  who  had  acknowledged  his  fraud,  subsequently,  while  still  in 
hospital,  lapsed  into  a  comatose  state,  and  died  of  a  small  aneurysmal  rupture 
in  the  base  of  the  brain. 

In  the  military  and  naval  services  and  in  prisons  it  constitutes  a  large 
part  of  pure  duty  that  the  doctors  should  acquire,  and,  boldly  if  cautiously 
use  a  wide  experience  in  arresting  malingering ;  and,  of  course,  officers  in 
these  spheres  of  practice  have  the  opportunity  of  gaining  this  kind  oi 
expertness.  On  the  other  hand,  the  general  practitioner  has  not  the  same 
inducement  of  duty  to  inculcate  an  ever-present  readiness  to  detect  and' 
combat  imposture.  Nor  can  he  have  the  same  opportunity  of  seeing 
numerous  cases  ;  nor  can  it  be  demanded  of  the  family  doctor  that  he  shouk 
attack  malingering  with  such  courage  as  ought  to  characterise  pubhV 
servants. 

Most  cases  of  unchecked  malingering  are  so,  merely  because  a  critica 
stage  is  reached  in  the  plan  of  detection  or  upsetting,  where  the  docto 
becomes  unduly  timid.  Cowardice  comes  into  play  when  only  extreme  cautm 
should  be  added  to  the  same  firm  demeanour  which  has  gone  before.  W 
are  actually  now  treating  of  a  method  of  scientific  procedure  which  migh 

well  be  termed  " detective  medicine"  and  finesse,  astuteness  and  prope 
valuation  of  small  indications  only  lead  up  to  the  stage  where,  so  to  speal 

an  actual  "  arrest "  has  to  be  made ;  and  then  the  point  is  reached  wher 
great  moral  courage  and  readiness  to  assume  heavy  responsibility  mus1 
sometimes  come  into  play.  In  checking  and  giving  one's  final  opinion  upo 
insane  malingering  the  highest  degree  of  this  courage  is  called  for,  so  gre? 
is  the  responsibility  assumed  by  the  certification  of  sanity,  and  the  coincide! 
assumption  of  the  moral  responsibility  for  any  consequences  that  may  ensn 
when  the  malingerer  is  allowed  to  be  at  large. 

Before  proceeding  to  treat  in  detail  of  cases  of  pure  malingering, 

appears  necessary  to  touch  upon  the  subject  of  nervous  mimicry,  since  i' 
manifestations  are  often  so  very  closely  related  to  those  of  absolut 
voluntary  simulation ;  and  the  subject  of  this  article  would  be  imperfect] 
reviewed  if  we  omitted  to  include  in  our  picture  some  features  of  the  le 
voluntary  and  the  truly  pathological  kind  of  mimicry. 

Nervous  Mimicky  oe  Neuro-Mimesis. — The  neuroses  associated  wil 
hysteria  and  neurasthenia  are  responsible  for  some  of  the  most  confusii 
and  misleading  instances  of  simulated  disease,  in  which  some  of  tl 
symptoms  are  undoubtedly  often  assumed  intentionally  and  with  motiv< 
There  is  no  specially  privileged  prerogative  enjoyed  by  the  neurasthenic 
hysterical  subject  which  renders  him  impervious  to  base  or  trivial  motive 
hence  we  must  not  be  led  away  by  the  idea  that  a  person  has  only  to 
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afflicted  with  one  of  these  neuroses  to  ensure  his  acting,  as  far  as  his  will 
can  go,  honourably.  Now,  our  duty  is  to  decide  which  phenomena  and 
complaints  are  due  to  the  neurosis,  and  which  to  oblique  motives. 

The  reader  would  do  well,  in  this  connection,  to  study  the  articles 

"  Hysteria  "  and  "  Neurasthenia  "  in  other  parts  of  this  Encyclopaedia. 
In  these  actual  neuro-cachectic  conditions  we  meet  with  examples  of 

simulated  morbid  states  which  present  the  subjective  symptoms  of  almost 
every  conceivable  ailment,  and  which  frequently  run  courses  so  protracted 
as  to  induce  real  organic  disease,  as  the  outcome  of  the  exhausting  effects 
of  the  accompanying  circumstances.  Moreover,  the  verisimilitudes  met  with 

are  often  most  difficult  to  disentangle  from  the  real  facts,  as  the  patient's 
nervous  system,  running  riot  through  deficient  inhibitory  control,  takes  the 
bit  between  its  teeth,  as  it  were,  and  more  or  less  automatically  lets  loose 
symptoms  and  signs  so  various  and  so  obscure  as  to  often  baffle  and  defeat 
our  attempts  at  a  correct  diagnosis.  Where  factitious  wounds  and  semi- 
voluntary  deceit  are  superadded,  we  are  confronted  with  the  most  difficult 
cases  which  we  can  be  called  upon  to  grapple  with.  Psychic,  vaso-motor, 
motor,  and  sensory  functions  may  all  become  deranged  in  the  same  case, 
and  the  moral  sense  is  frequently  perverted  at  the  same  time. 

The  simulation  seen  in  neurasthenia  is  often  associated  with  accidents 

which,  through  shock  and  fright,  frequently  produce  this  neurosis.  Thus  we 
have  the  tender  spinal  spots,  the  lethargic  condition,  emotional  states,  rigid 
backs,  pains  in  joints,  and  so  forth.  Mental  worry  and  suspense  are  the 

worst  enemies  of  the  neurasthenic  patient ;  and  thus  it  is  that  the  "  settle- 
ment "  of  their  accident  claims  after  injury,  true  or  assumed,  is  very  often 

followed  by  a  very  rapid  recovery.  So  remarkable  are  these  recoveries  that 
we  may  sometimes  be  led  to  consider  the  past  conditions  as  having  been 
purely  malingered,  when  nervous  tension  or  exhaustion  have  actually  been 
real  and  powerful  factors  in  the  case.  Too  great  stress  cannot  be  laid  on 
the  effect  of  mental  perturbation  and  worry,  with  the  constant  suspense 
involved  in  litigation,  with  the  harassing  effects  of  frequent  surgical  and 

medical  examinations  by  the  patient's  own  and  by  strange  medical  men. 
We  must  also  bear  in  mind  that  occasions  arise  through  injudicious  leading- 
questions  put  by  well-meaning  but  not  very  wise  practitioners,  which 
operate  as  suggestions  to  these  highly  susceptible  sufferers,  whereby  new 
subjective  symptoms  are  set  in  motion.  And  if  we  add  to  these  disorgan- 

ising elements  the  not  infrequent  instances  where  the  prospect  of  financial 

gain  has  too  much  engaged  the  neurasthenic's  mind,  and  has  so  modified 
his  correct  sense  of  honour  as  to  produce  in  him  a  course  of  conduct  leaving 
a  consciousness  of  deficient  probity,  where  perhaps  principle  has  for  the 
first  time  become  tainted ;  here  we  have  a  condition  in  which  a  "  settle- 

ment "  becomes  the  only  means  of  summoning  back  the  better  "  ego  "  which 
can  reinstate  the  self-respect  and  moral  tone  necessary  for  energetic  and 
correct  conduct. 

In  this  connection,  in  Allbutt's  System  of  Medicine,  vol.  viii.,  Mr. 
Victor  Horsley  has  wisely  urged  that  the  doctors  acting  for  plaintiff  and 
defendant  should  meet  in  consultation  over  such  cases  before  they  proceed 
to  court,  a  method  which  would  prevent  the  frequent  malingering  which 
results  from  the  absence  of  this  custom,  as  is  too  often  seen.  There  is  much 
of  a  subjective  nature,  and  even  of  an  objective  kind,  that  can  be  winnowed 

I  out  of  these  claims  by  courteous,  courageous,  and  firm,  logical,  consultative 
comparison  of  opinions,  a  procedure  which  goes  far  to  prepare  such  cases 
for  the  judicial  decision  in  court ;  and  even  if  the  immediate  result  is  not  a 

"  settlement  out  of  court,"  we  may  at  any  rate  avoid  the  discredit  to  our 
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profession,  due  to  the  glaring  discrepancies  in  evidence,  which  so  often 
arise  when  doctors  are  confronted  by  barristers. 

In  studying  these  neurasthenic  cases,  especially  in  connection  with 
railway  and  other  accidents  where  compensation  is  claimed,  we  would  refer 
the  reader  to  the  classic  works  of  Erichsen  and  Page,  which  deal  with  the 
subject  from  somewhat  opposing  points  of  view,  and.  those  works  have  lost 
none  of  their  usefulness  by  being  now  of  a  somewhat  antiquated  date.  A 
perusal  of  those  works,  coupled  with  experience,  will  lead  us  to  the  conclu- 

sion that  an  apparently  grave  spinal  concussion  with  subsequent  apparently 
hopeless  disablement  may  be  recovered  from,  after  months  of  surgical  and 
medical  attention  have  proved  unavailing,  directly  a  law-suit  has  resulted 
in  substantial  damages  for  the  plaintiff.  To  cite  another  frequent  example : 
an  apparently  almost  insignificant  strain  of  ligament,  in  connection  with 
the  vertebral  column,  may  really  entail  consequences  which  lead  to  con- 

siderable and  prolonged  disablement.  Hence  we  should  approach  any 

obscure  case  with  a  perfectly  unbiassed  mind,  either  in  the  patient's  favour 
or  against  his  supposed  interests. 

Malingeking  (Deliberate  and  Planned). — In  the  selection  of  cases  which 
follow,  which  is  necessarily  merely  a  brief  one,  we  have  drawn  from  past 
and  modern  medical  records,  and  also  from  our  own  personal  experience. 
A  reference  to  the  bibliography  appended  will  enable  the  reader  to  augment 
his  studies  of  cases. 

It  must  be  understood  here  that  the  facility  of  detection  of,  and  the 
ability  to  terminate,  a  scheme  of  imposture  will  depend  entirely  upon  the 
personality  of  the  individual  practitioner.  Medical,  surgical,  physiological, 
and  psychological  science  is  the  basis  of  all  correct  detection,  but  success 
will  follow  only  where  a  shrewd  observation  is  coupled  with  scientific 
knowledge,  and  where  a  certain  natural  faculty  exists  of  making  rapid 
logical  conclusions  from  the  objective  study  of  a  case.  Also  a  very  versatile 
and  ready  resource  is  needed  with  which  to  follow  up  our  suspicions  with 
appropriate  action,  designed  to  outwit  and  confuse  the  impostor,  who  has 
set  himself  to  outwit  and  confuse  us.  A  smile,  or  a  cough,  or  a  flinch  at 
an  inappropriate  moment  will  tell  the  tale  of  the  feigner  to  the  logically 

observant  "  detective "  practitioner ;  and  he  will  so  rapidly  back  up  his 
nascent  suspicion  by  some  act  or  suggestion  which  will  induce  some  added 
inconsistency,  that  he  will  often  become  convinced  of  the  fraud  before  him 
at  once,  while  a  less  acute  observer  will  be  wasting  his  energies  and  time 
over  some  useless  scientific  investigations,  which  are  only  suggesting  new 
items  of  feigned  symptoms  to  the  subtle  mind  of  his  patient.  Science  is 
excellent  as  an  aid  to  prove  our  diagnosis  of  imposture  sound.  But  science 
used  too  early  in  an  obscure  case  often  diverts  our  mind  from  the  fog- 
signals  that  explode  from  time  to  time  around  the  malingerer,  and  which 
should  be  heard  early  by  the  investigator. 

Thus  it  is  not  difficult  for  an  impostor  to  simulate  an  exaggerated  patellar 
reflex,  which  may  cause  the  surgeon  to  spend  half  an  hour  in  testing  various 
kinds  of  deep  and  superficial  reflexes  and  seeking  for  hypersesthetic  areas 
and  so  forth.  But  if,  while  thus  engaged,  the  surgeon  fails  to  apprehend 

the  purport  of  a  "wink"  from  the  subject: to  his  accompanying  friend  (in 
the  fraud),  all  his  science  might  as  well  be  left  at  home !  Nor  must  we 
forget  that  a  symptom  malingered  does  not  necessarily  disprove  real  disease. 

It  is  impossible  to  convey  any  idea  of  how  any  particular  case  of 
malingering  should  be  detected,  just  as  it  is  useless  to  endeavour  to  lay  j 
down  any  laws  for  the  reclaiming  of  a  malingerer  from  his  dishonest  ways. 
Every  case  will  present  its  weak  points  to  the  practitioner  vjho  can  see  them, 
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and  the  adroit  doctor  will  find  a  new  method  of  upsetting  each  scheme  that 
comes  under  his  notice.     The  occasion  will  create  the  antidote. 

As  to  curative  means,  whereby  we  may  hope  to  render  impostors  weary 
of  their  ways,  we  may  suggest  the  following  methods,  which  must  be 
judiciously  varied  and  added  to  so  as  to  meet  each  individual  case : — 

Judicious  irony;  obviously  exaggerated  sympathy;  appeals  to  honour 
and  proper  pride ;  discomfort ;  cold  shower  baths,  or  hot  baths  with  cold 

affusion  to  head,  etc. ;  unpalatable  diet ;  electrical  "  stimulation  "  ;  depriva- 
tion of  books  and  of  all  occupations  ;  blisters  followed  by  savin  ointment  to 

the  denuded  surface ;  strict  confinement  to  bed  in  cases  of  feigned  leg  or 
feet  injuries,  etc.  These  and  other  unwelcome  methods  of  therapeusis 
should  be  enjoined  in  such  tones  as  to  make  it  clear  to  the  feigner  that  he 
is  not  deceiving  us.  It  is  often  wise  not  to  actually  tell  him  he  is  acting 
fraudulently,  but  let  him  see  clearly  what  our  opinion  is.  We  require  his 
proper  pride  to  assist  us  in  eliciting  honest  action  in  the  future  from  him, 
so  we  must  not  risk  shaming  him  too  much  in  our  presence. 

It  is  frequently  possible  and  diplomatic  to  gain  the  co-operation  of  a 

malingerer's  friend,  and  to  entrust  him  with  the  duty  of  informing  the  im- 
postor of  our  perception  of  his  dishonesty.  Many  malingerers  will  reward 

one  for  this  consideration  of  their  feelings  by  throwing  up  the  battle,  who 
would  continue  it  if  we  hurt  their  proper  pride  by  a  too  open  personal 
charge  of  imposture. 

Hypnotism  should  perhaps  have  a  useful  place  amongst  the  measures 
for  disorganising  plans  of  feigning ;  but  the  true  malingerer  is  generally  of 

too  strong  a  personality  to  lend  himself  readily  to  the  "  influence."  This 
form  of  therapeusis  might  be  more  efficient  in  neuro-mimesis. 

Varieties  of  Malingering. — It  is  impossible,  in  an  article  of  this  length, 
to  describe  all  the  varieties  of  feigned  disease ;  but  it  may  be  here  said  that 
almost  every  description  of  subjective  and  objective  ailment  has  been 
feigned  or  produced. 

Apparently  the  science  of  malingering,  either  as  practised  by  the 
subject  or  studied  by  the  medical  man,  has  not  progressed  or  changed 
greatly  during  the  last  century,  and  ancient  records  will  afford  us  as  useful 
and  practical  assistance  as  more  modern  ones.  In  one  way  we  have 
improved,  for  we  now  recognise  more  accurately  in  hysteria  and  the  allied 
neuroses  a  pathological  cause  and  excitant  of  the  nervous  forms  of  simula- 

tion. As  sciences  advance,  the  terms  and  phrases  are  introduced  into  the 
vocabulary  and  armamentarium  of  the  malingerer  in  the  same  way  that 
lunatics  accommodate  their  delusions  to  electrical  and  astronomical  and 

mechanical  discoveries.     Thus  a  new  disease  will  soon  find  its  feigners. 
We  will  now  consider  some  typical  varieties  of  malingering. 
Cutaneous. — The  skin  affords  a  ready  field  for  fictitious  lesions  and 

eruptions,  which  have  the  advantage  of  not  causing  great  inconvenience  or, 
as  a  rule,  any  danger  to  life  and  health.  Caustics,  acids,  and  dyes  are  used, 
nitric  acid  and  lime  perhaps  most  frequently.  Carbolic  acid,  tartar  emetic 
Dintment,  croton  oil,  and  various  chemicals  have  been  used  for  the  purpose. 
Comedones,  pustular  eruptions,  and  even  laminated  and  crusted  lesions  have 
oeen  induced — the  latter  by  rubbing  the  skin  persistently  with  the  fingers 
noistened  with  saliva.  Pemphigus  has  been  simulated  by  application  of 
!  litric  acid.  Bullae  have  been  raised  by  cantharides.  Erythematous  blushes 
>nay  be  feigned  by  dyes. 

The  true  nature  of  these  phenomena  may  often  be  detected  by  observing 
ihe  position  of  the  lesions  to  be  where  the  right  hand  can  be  most  easily 
ipplied,  thus  the  left  forearm  and  the  right  thigh  are  places  of  selection. 
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Ulcers  are  produced  by  lime,  acids,  and  even  by  biting  out  portions  of 
skin  or  by  cutting  them  out. 

The  skin  lesions  are  usually  asymmetrical  and  may  be  cured  by  immov- 
able plaster-of-Paris  casings,  and  if  the  case  fits  a  little  painfully  in  places, 

the  "  cure  "  will  be  often  expedited. 
The  writer  was  informed  of  a  young  woman  who  had  an  unusual 

vesicular  rash  on  the  chest,  the  outline  of  which  her  doctor  observed  to 
have  a  rectangular  corner.  He  carefully  superimposed  over  the  rash  a 
square  piece  of  emplastrum  lyttae,  ostentatiously  adjusting  one  corner  of 
the  plaster  to  the  similar  outline  on  the  skin.  The  patient  was  allowed  to 
associate  the  treatment  with  the  detection.  The  plaster  was  pulled  off  by 
the  patient  and  the  original  rash  rapidly  disappeared. 

Traces  of  dyes  and  acids  may  be  observed  on  the  hands  and  garments,  in 
some  cases  leading  to  detection.  The  ecchymosed  patches  seen  in  scorbutus 
have  been  simulated  by  purposely  bruising  the  region  behind  the  legs.  Sweat- 

ing is  produced  by  violent  exertion  indulged  in  just  before  a  doctor's  visit. 
Fodere,  in  Medecine  Legale,  torn.  ii.  p.  485,  recorded  a  case  of  a  woman 

injecting  air,  through  an  almost  imperceptible  puncture  in  the  groin,  into 
the  subcutaneous  cellular  tissue  of  abdominal  parietes  and  producing  emphy- 

sematous crepitation. 
Syphilitic  skin  lesions  have  been  feigned  as  a  means  of  escaping  from 

impending  marriage. 
Wounds. — All  varieties  of  wounds,  from  mere  superficial  scratches  in- 

flicted in  weakly  pretended  "  attempts  "  at  suicide  with  pins,  nails,  rough 
bones,  etc.,  up  to  the  opening  of  the  cephalic  vein  of  the  arm,  have  been 
seen  by  the  writer  among  prisoners.  In  this  latter  case  the  man  sent  for 
medical  aid  in  such  a  prompt  manner  as  to  ensure  no  undesirable  loss  of 
blood,  but  had  taken  care  to  smear  his  whole  face,  hands  and  garments 
with  blood  so  as  to  present  a  spectacle  which  he  evidently  thought  would 
cause  himself  to  be  regarded  as  suicidal.  Being  well  known  as  a  malingerer, 
he  only  achieved  a  severe  punishment,  and  never  feigned  again. 

The  writer  was  once  deceived  for  a  few  moments  by  a  woman  who 

wished  to  be  regarded  as  too  ill  for  a  dietary  punishment,  and  when  com- ; 
plaining  of  vertigo  and  weakness,  presented  her  right  wrist  to  the  writer, 
who  desired  to  test  her  pulse.  No  pulse  could  be  felt.  The  left  wrist  was 
examined  and  found  to  have  a  normal  pulse ;  and  then  the  right  radial  artery 
was  seen  to  have  been  obliterated  at  the  wrist  by  an  old  lacerated  wound. 

A  convict  produced  an  extensive  deep  sinus  in  the  lower  leg.  After  a 
counter-opening  had  been  made,  a  drainage-tube  inserted,  and  no  progress 
had  followed,  the  limb  was  merely  cased  in  plaster  of  Paris  over  some 
dressings.  The  man  removed  this  apparatus  during  the  same  night  and 
told  the  writer  that  he  did  so  in  order  to  remove  some  lint  he  had  placed 

in  the  leg,  and  that  "  there  need  be  no  more  anxiety,  as  the  leg  would 
rapidly  get  well  of  itself."     It  did  so. 

A  convict  caused  a  wound  of  the  right  ankle  by  biting  out  a  piece  ol 
tissue,  the  size  of  a  halfpenny,  over  the  left  inner  malleolus.  He  also  hac 
a  second  self -produced  wound  of  leg,  which  was  found  to  contain  a  piece  Oj 

slate  pencil  2f  inches  long,  and  three  pieces  of  unravelled  cobbler's  thread 
He  assisted  us  to  discover  the  various  foreign  bodies  when  he  found  we  hac 
discovered  his  actions.  This  man  wished  to  evade  work,  and  soon  after  tht 
detection  of  his  first  designs  he  feigned  stricture  of  the  urethra  and  s trainee 
against  the  catheter ;  but  a  large  silver  instrument  always  passed  easily 
He  also  made  a  transparently  feigned  attempt  at  suicide  by  scratching  tht 
integument  over  the  thyroid  cartilage  with  a  piece  of  meat  bone.     Agaii 
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he  threatened,  if  he  did  not  receive  some  special  food,  "  to  bite  out  a  piece 
from  his  body  which  would  take  months  to  heal."  He  was  a  persistent 
malingerer  and  always  ready  with  a  new  plan  of  action. 

Another  malingerer  inflicted  on  himself  three  bitten  wounds,  one  on  the 
left  hand,  one  on  the  left  wrist,  and  one  on  the  left  bicipital  region. 

The  writer  saw  a  case  of  a  woman  who  repeatedly  produced  deep  and 
extensive  induration  and  suppuration  in  the  breast  by  introducing  nails 
and  hair-pins  and  leaving  them  there.  This  was  done  in  order  to  gain 
admission  to  hospital,  the  condition  always  improving  while  there. 

Contractures. — Limbs  are  persistently  flexed  or  held  in  rigid  extension 
to  simulate  joint  lesions  or  ankyloses,  and  by  disuse  may  become  stiff, 
through  real  secondary  conditions  of  ligaments  and  muscles ;  the  atrophy 
which  follows  disuse  may  lead  us  to  suspect  real  morbid  conditions. 

The  writer  saw  a  case  of  a  convict  who  presented  himself  with  the 
appearance  of  left  facial  paralysis  and  left  torticollis,  and  whose  left  deltoid 
was  bulged  out  in  a  large  mass  below  the  shoulder,  an  aspect  suggestive  of 

some  old  injury  or  dislocation.  This  man  explained  his  case  thus :  "  I  have 
fits  and  then  I  can't  help  stealing  watches  when  I'm  just  coming  round  ; 
and  gold  chains  is  sure  to  disappear  when  I'm  took  bad.  And  my  arm  is 
parehte."  An  unexpected  prompt  military  word  of  command  caused  him,  by 
reflex  action,  to  resume  his  normal  anatomical  shape,  and  his  attempt  to 
resume  the  deformity  was  unavailing.  He  would  have  succeeded  in  enlisting 
great  sympathy  in  a  street  or  in  court,  and  his  assumed  facial  aspect  was 
very  pitiable. 

Another  man  produced  a  deformity  by  holding  his  shoulders  so  high  as  to, 
so  to  speak,  bury  his  head  in  the  clavicles.  He  was  easily  made  to  lower  his 
shoulders.    These  cases  show  how  strange  some  convicts  are  in  their  vagaries. 

Old  "  Dupuytren's  Contraction  "  of  the  palmar  fascia  is  sometimes  dis- 
honestly attributed  to  a  recent  slight  injury  of  the  finger ;  and  arthritic 

joints  are  often  pleaded  as  the  immediate  results  of  some  trivial  local 

injuries  quite  incapable  of  producing  osteo-arthritis.  "  Stiff  joints  "  are 
often  caused  by  wilful  or  indolent  neglect  to  obey  instructions  as  to  attend- 

ing hospitals  for  massage  and  passive  exercise  after  fractures  and  other 

injuries.  Workmen  who  are  claiming  "  compensation  "  for  accidents  have 
been  the  malingerers  in  these  cases. 

Tenosynovitis  is  produced  at  times  by  prisoners  and  is  seen  as  a  mild 
epidemic.     Iodine  and  an  immovable  casing  will  generally  cure  it. 

Fractures  are  sometimes  pleaded  in  accident  claims  when  they  have  not 
existed.  The  X-rays  should  be  utilised  in  these  and  other  obscure  cases. 
The  writer  has  heard  of  a  young  medical  student  who  insured  in  many 
accident  companies,  and  claimed  for  a  fractured  leg.  Various  officials 
visited  him  from  the  several  companies,  and  the  sums  were  about  to  be  paid, 
when  a  medical  man  insisted  on  ripping  up  the  plaster- of-Paris  case  which 
enveloped  the  limb,  and  no  fracture  signs  were  found.  The  claimant  had 
placed  the  case  on  his  own  leg.     He  was  not  paid  by  any  of  the  companies  ! 

Fracture  of  the  neck  of  the  femur  has  been  cleverly  simulated  in  the 
Poplar  Hospital,  as  Dr.  Moritz  informs  me,  by  a.  man  who  knew  the  objective 
signs  and  was  only  detected  when  placed  under  an  anaesthetic.     We  must 
never  forget  the  aid  to  the  truth  which  we  have  in  aneesthetics  in  many  doubt- 

i  ful  cases,  such  as  "  phantom  tumours,"  obscure  joint  lesions,  contractions,  etc. 
Joints. — The  general  form  of  malingering  connected  with  joints  is  the 

;  insistence  on  inability  to  move  them  after  dislocations,  fractures,  and  syno- 
vitis, etc.,  have  been  really  recovered  from.  Old  arthritic  "  clicks  "  are 

i  utilised  to  simulate  some  remaining  lesion.     Ordinary  surgical  care  should 
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help  us  here,  and  we  must  look  for  signs  of  osteo-arthritis  in  other  joints. 
The  normal  slight  crepitus  that  can  be  noticed  in  most  knee-joints  is  often 
pleaded  after  slight  blows  or  twists,  as  showing  grave  joint  disease.  Here 
we  should  compare  the  sensation  felt  by  us  when  the  other  knee  is  flexed 
and  extended  and  the  hand  placed  over  it. 

Ankylosis  of  wrist  was  feigned  by  a  man  seeking  compensation  after  a 
slight  injury  which  had  left  a  deformity.  He  held  the  joint  very  rigid 

until  the  writer,  holding  the  man's  hand,  narrated  a  very  horrible  story 
about  an  execution  which  he  had  assisted  at,  and  when  the  climax  of  tragic 
horrors  was  reached  the  hand  dropped  in  complete  flexion  in  sympathy  with 

the  listener's  intense  morbid  interest  in  the  subject  narrated. 
In  a  case  of  feigned  knee  contracture,  a  surgeon  examined  the  part  care- 

fully, the  patient  lying  on  his  back ;  then  turning  the  man  over  on  to  his 
front,  proceeded  to  examine  the  sound  knee  with  every  appearance  of  care 
and  sympathy.  The  man  was  confused  by  the  altered  position,  and  the 

"  contracted  "  knee  became  movable  when  the  surgeon  was  busy  with  the other  one  which  had  become  affected. 

A  case  is  on  record  of  a  soldier  who  had  studied  the  gait  of  hip  disease 
so  perfectly  that  he  was  able  to  simulate  that  condition  admirably  and 
successfully. 

A  prisoner  is  recorded  to  have  feigned  contraction  of  knee  for  seven 
years,  always  walking  with  a  stick.  On  being  discharged  at  the  end  of  his 

sentence  he  said,  "  I  will  try  to  put  down  my  leg  now,  it  may  be  of  use  to 
me,"  and  he  walked  away  well ! 

Some  men  can  simulate  deformities  after  real  injuries  of  a  slight  nature 
by  contracting  the  tendons  about  the  ankle  and  foot.  In  examining  these 

the  subjects  should  be  put  off  their  guard  and  thus  "  trapped." 
Bones. — Diseases  of  bones  do  not  appear  to  be  often  malingered ;  but  we 

must  always  recollect  that  the  bony  pieces  issuing  from  a  suspicious  sinus 
have  been  known  to  belong  to  another  class  of  animal  than  man.  Dr. 
Leslie  quotes  a  case  in  the  Medical  Eecord  of  New  York  (1892)  where  300 
fragments  of  boiled  chicken  bones  were  removed  from  the  hand  in  a  female. 

Dr.  Davies,  surgeon  to  East  India  Company  Depot  at  Chatham,  detected 
a  simulation  of  injury  to  the  back  in  a  man  who  insisted  that  he  could  not 
move  from  his  bed,  by  placing  him  alone  in  a  ward  and  going  at  dusk  to 
the  window,  and  tapping  at  the  glass,  calling  the  man  gently  by  his  name. 

The  "  invalid  "  went  instantly  to  the  window  and  was  congratulated  by  the 
doctor  upon  his  recovery.     The  man  returned  to  duty. 

Circulatory. — Ligatures  have  been  used  to  produce  cedema  of  hands  and 
arms.  Also  cardiac  obstruction  has  been  simulated  by  the  venous  con- 

gestion of  the  head  and  neck  caused  by  a  ligature  pressing  on  the  large 
cervical  veins.  Palpitation  of  the  heart  is  often  induced  by  violent  muscular 
movements,  and  where  we  have  any  doubt  we  should  postpone  our  examin- 

ation long  enough  to  enable  the  heart  to  recover  itself. 
A  case  of  feigned  syncope  has  already  been  quoted. 
Angina  pectoris  is  feigned,  but  the  extreme  mental  and  facial  tension  is 

wanting. 

The  pulse  has  been  slowed  by  tobacco,  digitalis  and  tartar  emetic,  as 
well  as  hastened  by  violent  muscular  movements.  A  thermometer  may  be 
made  to  register  very  high  figures  by  friction. 

Respiratory. — Asthma  is  often  assumed,  but  the  cyanosis  cannot  be 
assumed,  though  the  anxiety  of  expression  can  be,  and  also  the  wheezing. 
Bronchitis  will  need  the  auscultatory  signs  and  the  copious  expectoration  for 
a  verisimilitude. 
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Haemoptysis  is  feigned  with  the  production  of  blood  which  is  not  aerated 
nor  intimately  mixed  with  the  hawked-up  mucus.  The  blood  is  often 
produced  by  sucking  or  wounding  the  gums,  which  should  be  carefully 
examined. 

Digestive  System  and  Alimentary  Canal. — Vomiting  is  voluntarily  induced, 
and  in  hysterical  persons  it  may  become  most  alarming.  The  symptom 
has  been  known  by  the  writer  to  instantly  be  arrested  by  an  order  for  dis- 

charge from  prison,  although  considerable  emaciation  had  resulted.  The 
patient,  a  young  woman,  was  seen  in  very  fashionable  attire  and  in  greatly- 
improved  appearance  shortly  afterwards.  Probably  the  case  was  really  one 
of  nerve-mimicry. 

Diarrhoea  is  simulated  and  produced.  It  is  very  easy  for  a  person  to 
macerate  the  solid  in  the  liquid  excreta.  A  prisoner  afflicted  with  con- 

stantly-recurring diarrhoea  was  found  to  have  aperient  pills  concealed  in 
his  bed.  It  is  well  to  insist,  in  suspicious  cases,  upon  the  urine  and  faeces 
being  passed  into  separate  vehicles,  and  even  to  arrange  that  a  person  shall 
be  present  to  witness  the  carrying  out  of  this  order. 

Animals,  such  as  lizards,  and  earth-worms,  and  also  coals,  etc.,  have 
been  passed  with  the  dejecta.  Haemorrhoids  have  been  simulated  by  small 

bladders  filled  with  blood  and  attached  to  strings  which  held  the  "  piles  " in  situ. 

Bleeding  from  the  rectum  is  induced  by  scraping  and  pricking  the 
mucous  membrane. 

Haematemesis  has  been  feigned,  as  in  Sauvage's  case,  where  a  young 
woman  procured  bullock's  blood  from  a  slaughter-house  and  drank  it  on 
repeated  occasions  just  before  the  doctor's  visit,  and  vomited  it  opportunely. 
Another  case  is  recorded  of  human  blood  from  a  venesection  basin  being 
drunk  and  vomited.  In  such  cases  the  absence  of  pallor  and  of  a  thin, 

small,  compressible  pulse  would  perhaps  put  one  on  one's  guard ;  but  truly 
we  are  very  liable  to  be  misled  by  any  simulation  of  this  kind,  at  least  for 
the  time  being. 

Faeces  have  been  swallowed  and  vomited  so  as  to  suggest  strangulated 
hernia  or  obstruction. 

Dr.  Andrew  Aitchison,  in  British  Medical  Journal,  August  3,  1872, 
records  an  interesting  hysterical  case,  where  gastrocolic  fistula  was  diagnosed 
wrongly  owing  to  simulated  faecal  vomiting.  Cotton-wool  was  mixed  with 
vomited  matters.     Death  occurred  from  tubercle. 

Soap  is  eaten  to  induce  alimentary  disturbance,  and  the  same  substance 

is  chewed  to  produce  the  "  foaming  at  the  mouth  "  in  fits. 
Ruptures  of  quite  old  standing  are  attributed  by  workmen  to  recent 

blows,  and  to  accidents  of  a  nature  which  cannot  have  induced  them.  This 

is  common  in  "  compensation  cases,"  and  we  must  carefully  look  for  any 
iiscoloration  of  the  groin,  such  as  follows  the  prolonged  use  of  a  truss,  and 
*ve  must  examine  the  patency  and  laxity  of  the  abdominal  rings,  since  in  a 
:ecent  case  we  do  not  find  a  loose  flaccid  ring.  We  must  remember,  too, 
:hat  ruptures  are  not  often  caused  by  accidents,  unless  the  predisposition 
ms  existed. 

Prolapsus  ani  is  produced  voluntarily  by  straining. 
Varicocele,  a  dilated  venous  pouch,  and  sometimes  glandular  enlarge- 

ments are  sought  to  be  passed  off  as  herniae. 
Involuntary  passage  of  faeces  is  feigned  at  times ;  here  we  should  ex- 

amine the  sphincter,  and  if  it  contracts  upon  the  finger  we  should  give 
•  solid  food  and.  opium ;  and  if  solid  faeces  is  passed  in  bed  after  that,  the  case 
i  s  fraudulent.     (Cheyne,  Dublin  Hospital  Reports,  vol.  iv.) 
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The  writer  has  disconcerted  men  who  have  been  striving  to  vomit  as 
a  part  of  a  scheme  of  simulation,  by  raising  the  chin  forcibly,  which  will 
prevent  it. 

Sir  Felix  Semon  has  published  a  case  in  the  Lancet,  vol.  i.  1895,  in 
which  he  believed  nitric  acid  was  used  to  produce  obstinate  ulceration  of 
the  fauces. 

Here  we  may  mention  that  bubos  and  glandular  abscesses  are  often 
attributed,  untruthfully  as  a  rule,  to  the  results  of  very  slight  falls  or 

"  strains  "  by  workmen  seeking  accident  compensation. 
Mr.  H.  T.  Butlin,  in  Lancet,  1871,  vol.  i.,  quotes  a  case  where  a  girl, 

seven  and  a  half  years  old,  had  sickness,  purging,  and  bowel  pains,  blood 
and  jelly  passed  by  bowels,  convulsions,  rolling  of  eyes,  rigid  limbs,  screams, 

frothing  at  mouth.  Eventually  she  promised  "  never  to  do  it  again."  Thus 
we  see  even  young  children  may  simulate  cleverly. 

A  case  is  on  record  where  a  woman  for  more  than  twelve  years  sus- 
tained a  composite  simulation,  with  the  following  feigned  manifestations : 

hsematemesis,  gastralgia,  vomiting  of  substance  like  liver  and  of  bone,  pass- 
ing bone  from  vagina,  symptoms  of  hepatitis,  epilepsy,  amaurosis,  aphonia, 

deafness,  paralysis  of  arm,  gravel,  anasarca,  dyspnoea,  retention  of  urine, 

and  hydatid  simulacra  were  passed  per  vaginam  made  from  pigs'  intestines ! 
Extra-uterine  fcetation  was  diagnosed  amongst  other  diseases  at  one  time. 

Jaundice  and  clay-coloured  stools  have  been  recorded  as  simulated  by 
painting  the  skin  with  tinct.  rhei,  and  by  taking  daily  small  quantities  of 
muriatic  acid.  But  the  yellow  conjunctivae  cannot  be  feigned.  Few  can 
be  astute  enough  to  produce  the  three  signs  of  pale  stools,  dark  urine,  and 
yellow  skin. 

"With  digestive  anomalies  suspected  to  be  feigned,  some  very  nauseous 
"  stomachic  tonic  "  may  be  tried ;  but  prisoners,  at  any  rate,  become  fond  of 
the  small  variety  in  life  procured  by  a  nasty  medicine,  and  the  writer  has 

often  had  men  come  to  the  surgery  and  ask  for  a  dose  of  "choke-me-off"! 
Tumours. — Pregnancy  is  often  feigned ;  of  course  the  foetal  heart  should 

be  heard  in  advanced  cases.  Pillows  and  pads  are  used  to  simulate  the 
condition.  Phantom  tumours  can  be  detected  often  by  long -continued 

pressure  Over  the  abdomen,  which  at  last  causes  the  rigidly  -  contracted  ■ 
muscles  to  yield.     But  an  anaesthetic  is  most  useful. 

Mr.  Pearce  Gould,  F.E.C.S.,  records,  in  Lancet,  1888,  vol.  i.,  a  case  ol? 

two  "  tumours  "  in  a  young  woman's  jaws,  one  of  which  "  had  been  growing 
for  three  years " ;  the  other,  a  smaller  and,  presumably,  more  recent  one  i 
was  on  the  other  side.  These  were  found  to  be  two  balls  made  up  of  calicc  j 
strips  sewn  into  rounded  masses,  the  one  as  large  as  a  Tangerine  orange 
the  other  the  size  of  a  walnut.  They  were  held  between  the  cheeks  anc ; 

jaws. 
Cancer  of  the  breast  was  simulated  in  a  case  quoted  by  Pigray  iron 

Fodere,  where  a  young  woman  presented  herself  to  a  king  of  France  to  "  b( 
touched."  Pigray  found  a  slice  of  spleen  had  been  so  ingeniously  fixed  oi 
the  part  as  to  be  "  le  mieux  simuU  et  contrefaicte  qui  se  puisse  voir." 

Fatty  tumours  are  sometimes  attributed  to  simple  blows. 

Speech. — Aphonia'  is  poorly  mimicked  unless  by  some  true  neuro 
mimetic  patients.     It  is  generally  easy  to  detect  by  finesse. 

Aural. — Deafness  is  generally  simulated  in  only  one  ear,  and  can  b 
detected  by  confusing  the  malingerer  by  asking  ordinary  questions,  unre 
lated  to  his  "  deafness,"  while  we  close  the  sound  ear  unostentatiously  b; 
pressing  the  tragus  over  the  external  meatus.  These  schemers  are  reall 
very  easy  to  outwit,  if  only  they  are  distracted  from  the  immediate  subjec 
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of  which  they  are  complaining.  Of  course  we  must  examine  the  parts  and 
look  for  ruptured  tympana,  catarrh,  and  so  forth ;  but  mere  scientific  in- 

vestigations do  not  go  far  in  these  subjective  complaints,  as  the  feigners 
are  not  simple  enough  to  co-operate  with  our  science. 

Honey  has  been  introduced  into  the  external  meatus  to  simulate  otor- 
rhcea,  cantharides  to  excite  inflammation,  and  rancid  oil  and  other  odorous 
substances  to  produce  a  foetid  character. 

Nasal. — Simulations  of  polypi  have  been  recorded,  where  foreign  matters, 

such  as  pieces  of  animals'  flesh,  have  been  forced  into  the  nares.  Such  are not  common. 

Ocular. — The  writer  has  had  cognisance  of  very  obstinate  factitious 
liseases  of  the  anterior  part  of  the  eyes  produced  by  various  irritants,  such 
is  lime,  brick-dust,  etc.  Acute  conjunctivitis,  keratitis,  iritis  of  a  most 
•irulent  type  have  been  produced  by  some  prisoners  who  disliked  work,  and 
;his  condition  being  cured,  and  the  men  having  been  sent  back  to  work, 
las  returned  in  some  cases  immediately  hard  work  was  encountered. 

Tramps  are  specially  prone  to  simulation.  These  men  appear  to  be 
longenitally  lethargic,  and  they  will  often  endanger  any  organ,  or  even 
heir  lives,  rather  than  consent  to  steady  regular  labour.  Some  of  the  most 
uveterate  self-injurers  the  writer  has  met  with  have  been  Polish  Jews.  Jews 
>f  the  lower  orders  are  said  also  to  be  prone  to  hysterical  manifestations. 

Double  blindness  was  once  only  feigned  in  the  writer's  experience,  and 
he  eyes  having  been  ophthalmoscopically  examined  with  a  negative  result, 

he  youth  was  "  cured  "  by  being  carefully  prepared  for  an  "  operation  "  on 
he  eyes.  Much  parade  was  made  of  many  assistants  and  of  many  formi- 

.able-looking  instruments.  As  the  writer  approached  the  "blind  man" 
/ifch  a  rather  excessively  ponderous  scalpel,  vision  suddenly  returned,  and 
he  youth  asked  if  he  might  just  try  to  see  if  he  could  get  up  and  work, 
ledid. 

Strabismus  is  occasionally  simulated  by  men  who  are  otherwise  assum- 

i  lg  what  they  suppose  to  be  the  semblances  of  "  weak  mind  "  and  of  a  low 
hysical  type. 

Simulated  refraction  errors  can  be  detected  by  a  skilful  use  of  the 
phthalmoscope. 

Genito-urinary. — Eenal  colic  is  feigned  often,  but  the  proper  reference 
I  the  pain  to  the  testicle  is  not  always  properly  described.  Nor  do  we  see 
gors  well  simulated,  nor  the  sweating. 
Calculus  is  sometimes  weakly  simulated  by  pieces  of  ordinary  stony 

tatter  being  pushed  up  the  urethra,  and  common  sand  placed  in  the  urine 
larnber. 

Stricture  of  the  urethra  has  been  complained  of  in  the  writer's  experi- 
lce,  although  a  large  silver  catheter  passed  into  the  bladder,  but  the 
itient  strained  and  endeavoured  to  resist  its  passage. 
Hematuria  is  feigned   by  mixing  blood  with   the  urine ;    blood   has 

i  dually  been   injected  into  the   bladder,  if  records  are  accurate.     Even 
i  lildren  have  stained  their  urine  by  placing  dyed  rags  therein  in  schemes 
i  simulation.     Albumin  is  sometimes  mixed  with  the  urine  in  the  form  of 
hite  of  egg  or  meat  juice. 
The  writer  operated  once  upon  a  young  woman  whose  bladder  contained 

calcareous  mass  deposited  on  and  amidst  a  congeries  of  hair-pins. 

"  Uterine  haemorrhage  "  has  been  caused  by  lacerations  and  scratchings 
•  the  vaginal  walls  with  scissors,  with  the  object  of  obtaining  release  from 
lprisonment  on  medical  grounds. 
i   Incontinence  of  urine,  when  feigned,  may  be  detected  by  various  strata- 
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gems.  By  watching  the  man,  when  muscular  expulsive  efforts  may  be 
detected.  By  observing  whether  he  voids  urine  to  his  own  inconvenience, 
as  in  bed,  etc.  By  observing  whether  the  glans  penis  is  in  the  sodden  state 
common  to  the  true  disease. 

The  author  was  called  to  examine  a  man  who  had  had  a  fall  of  a  trivial 
nature,  but  who  said  that,  as  a  result,  he  could  not  hold  his  water  more 
than  twenty  minutes.  He  was  kept  under  observation  for  three-quarters  of 
an  hour,  and  not  allowed  an  opportunity  of  micturating,  but  kept  occupied 
by  a  minute  examination  of  other  parts  of  his  system.  Then  he  was  asked 
to  pass  water,  and  the  amount  being  measured  was  found  to  be  eight  ounces. 
The  water  was  chemically  examined,  and  found  to  be  normal  in  specific 
gravity  and  in  ingredients.  It  was  then  pointed  out  to  the  man  that  he 
had  retained  his  water  for  at  least  three-quarters  of  an  hour,  and,  more-  [ 
over,  that  the  quantity  passed,  multiplied  by  the  number  of  equal  periods 
in  the  twenty-four  hours,  made  it  clear  that  he  had  not  made  water  for 
some  considerable  time  before  he  presented  himself  for  examination. 

Nervous  diseases  are  simulated  chiefly  in  the  form  of  local  paresis  after 
accidents.  Sometimes  hemiplegia  or  paraplegia  is  feigned.  We  must  in 
these  cases  satisfy  ourselves  by  the  scientific  means  at  our  disposal  that 
actual  objective  signs  exist,  and  no  serious  trophic  changes  have  occurred, 
which  cannot  be  accounted  for  by  the  mere  disuse  of  parts ;  superficial  and 
deep  reflexes  must  be  examined  ;  electrical  tests  will  discover  degeneration 
of  nerves.  But  we  must  observe  the  case  in  its  entirety,  and  especially 
watch  for  inconsistencies,  which  can  generally  be  found  either  during  the : 
examination,  or  when  the  patient  is  unaware  that  he  is  being  seen  and : 
watched.  In  these  cases,  as  in  other  malingered  conditions,  there  can  be 
no  rule  for  the  detection.  Ingenuity  of  device  on  our  part  must  suggest 
pitfalls  for  the  simulator  to  stumble  into. 

Painful  tests  can  be  morally  defended  when  applied  to  parts  in  which : 

the  "  patient "  assures  us  that  he  has  "  lost  all  feeling."     Somewhat  heroic 
electrical  "  stimulation  "  is  capable  of  "  curing  "  many  cases.     An  apparent 
neglect  is  one  of  the  most  potent  means  of  bringing  some  patients  to  dis- 

continue paralytic  impostures. 
The  writer  had  to  see  a  man  who  had  had  a  superficial  scalp  wound  o 

the  posterior  part  of  the  vertex ;  his  mouth  was  dropped  markedly  at  th< 

left  angle ;  and  he  complained  that  "  the  doctors  had  done  something  t< 
his  head,  and  he  had  lost  his  brain  since."     His  lower  jaw  was  apparent!" 
drawn   to   the   left   side,  as  if  by  a  subluxation.     After  examining  hiu 
minutely,  and  endeavouring  to  procure  a  voluntary  replacement  of  hi; 
mouth,  the  writer  turned  him  round  so  that  he  faced  a  mirror.     His  bad 

was  then  apparently  intently  examined,  he  being  informed  that  "  spina  j 
disease  must  be  looked  for  next."     While  thus  apparently  busy,  the  write 
looked  into  the  mirror  and  saw  the  paralysis  of  the  facial  muscles  had  die ; 

appeared,  and  the  virtues  of  the  "  miraculous  mirror  "  were  pointed  out  t 
the  man.     The  jaw  also  soon  resumed  its  place  after  a  little  manipulatioi 
and  the  man  became  aware  that  he  had  not  deceived  us. 

A  prisoner  who  was  brought  encased  in  spinal  and  other  supports,  owin 
to  an  incorrect  diagnosis  of  paralysis  extending  from  the  dorsal  regio 
downwards,  threw  aside  his  supports,  after  he  had  been  simply  examine 
once,  and  then  absolutely  neglected  for  two  weeks,  and  not  even  visited  i 
the  daily  round.  He  stood  dressed  at  his  cell  door  one  morning,  salute 
the  doctor  respectfully,  and  said,  "  If  you  please,  sir,  I  wish  to  work,  and  c 

my  duty  like  a  man  "  ! 
Nervous  shock  is  the   stock   phrase  of  dishonest  claimants  who  ha1! 
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sustained  accidents  in  railways  and  in  falls  and  in  street  mishaps,  and  have 
'ecovered  from  any  injuries  received  but  wish  to  build  up  large  monetary 
•laims.  We  must  bear  in  mind  that  in  children  shock  is  written  legibly  on 
;heir  faces,  which  wear  a  worn,  sad  expression,  and  the  habitual  smile  is 
)anished.  In  grown-up  people  we  see  this  same  aspect  with  fine  tremors 
if  the  fingers  and  hands,  and  sometimes  fibrillary  tremors,  of  the  facial 
nuscles.  Irritability  of  the  pupils,  sluggish  or  exaggerated  superficial  and 
leep  reflexes  and  palpitation  of  the  heart  are  common.  The  mental  reflex 
s  often  slow,  so  that  questions  are  slowly  answered.  Emotional  displays 

,nd  sometimes  marked  irritability  of  temper  are  often  seen.  "  Shock  " 
3  much  less  common  than  some  speculating  solicitors  would  have  us 
>elieve,  and  when  actually  sustained,  is  not  usually  persistent.  To  detect 

he  symptoms,  we  must  talk  freely,  and  on  general  subjects,  to  the  "  patient," 
nd  closely  observe  his  alertness  or  sluggishness  in  reply — gauging  his 
lemory  at  the  same  time  that  our  purpose  is  not  patent  to  him  ;  we  must 
ratch  his  manner  of  approach  to  us,  whether  natural  or  languid,  and  so 
)rth. 

Fits   and   various   subjective   symptoms   are   often   complained   of  in 

claims"  after  head  injuries  from  accidents.     It  is  a  fact   that  though 
3rebral  injury  of  course  sometimes  follows  these  injuries,  yet  the  pro- 
ortion  of  such  a  sequence  to  the  total  aggregate  number  of  injuries  is 
nail.     So  we  must  seek  an  objective  verification  before  we  admit  the 

cistence  of  "  fits."      Frequently  the  only  evidence  forthcoming  are  the 
atements  of  the  claimant  and  those  of  members  of  his  own  family.     It  is 
lly  fair  that,  before  proceeding  to  court  upon  such  a  claim,  the  subject 
lould  submit  himself  to  the  skilled  observation  of  medical  men ;  and,  if 
le  claimant  be  a  workman,  he  should  enter  a  hospital  in  order  that,  if 
muine,  he  may  be  treated,  though  we  cannot  insist  upon  cranial  opera- 

3ns.     But  skilled  observation  should  inform  us  whether  his  "  fits,"  either 
icksonian  or  otherwise,  exist.     If  we  have  not  skilled  evidence  we  are 
stifled  in  giving  a  guarded  opinion  on  the  case,  remembering  always  the 

ree  forms  of  "  fits  " — (1)  organic,  (2)  neuro-mimetic,  and  (3)  assumed  or 
subjective."     In  giving  evidence  in  court,  such  a  classification  may  be 
eful.     If  we  totally  disbelieve  in  the  genuineness  of  the  case  after  close 

servation  of  the  subject's  aspect,  manner,  intellectual  display,  memory, 
isoning  powers,  and  so  forth,  we  can  convey  to  the  court  our  opinion  by 

e  use  of  the  terms  "  subjective  "  or  "  questionable,"  as  applied  to  the 
\  mptoms,  and   at  the   same  time   run   no  risk  of  being  considered  too 
:  ?matic  or  biassed  in  the  case. 

Lay  persons  sometimes  designate  a  slight  syncopal  sensation  as  a  "  fit," 
i  they  often  exaggerate  the  number  of  true  or  false  "  fits." 
Epilepsy  is  much  more  often  feigned  than  most  practitioners  suppose,  in 
es  where  the  surroundings  and  conditions  render  sympathy  of  use  to  the 
mer.     Thus  feigned  fits  are  very  common  during  criminal  trials,  in  the 

1 3ets  and  in  prisons.     It  must  be  here  noted  that  though  the  detection 
jht  to  be  easy,  it  certainly  happens  that  many  medical  men  are  misled 

'  the  simulated  symptoms  and  manifestations.     Dr.  Frederick  Taylor,  in 
i  Practice  of  Medicine  (1898),  says,  "  the  malingerer  ...  is  careful  not  to 

so  as  to  hurt  himself,  whereas  the  epileptic  is  thrown  down  suddenly, 
,  if  in  the  street,  will  probably  strike  his  head  or  face,  or  will  fall  in  the 

ltd,  not  making  any  effort  to  save  himself.     The  malingerer  is  red  in  the 
!  rather  than  pale  or  livid ;  his  skin  perspires  from  the  exertion ;  his 
ils  are  not  dilated  and  are  sensible  to  light.     The  fact  that  he  has  not 
consciousness  may  be  tested  in  various  ways — by  touching  the  con- 
vol.  VII  18 
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junctiva,  when  the  eyelids  will  close,  though  he  will  probably  resist 
attempts  to  raise  the  upper  eyelid ;  by  applying  snuff  to  his  nostrils ;  by 

producing  some  very  painful  impression,  as  by  forcing  one's  thumb-nail 
under  that  of  the  malingerer."  Keal  epileptics  usually  have  the  traces  of 
former  injuries  when  in  fits,  such  as  old  scars,  fractures,  etc.  The  bitten 
tongue  should  be  looked  for,  but  can  be  easily  feigned. 

We  cannot  always  resort  to  such  direct  tests  as  a  naval  surgeon  is; 

recorded  to  have  utilised  when  he  instructed  an  orderly,  in  the  malingerer's 
hearing,  to  run  a  red-hot  ramrod  up  the  "patient's"  rectum;  nor  can  we 
always  place  the  quasi-epileptic  upon  a  heap  of  straw  and  set  light  to  the) 
latter.  But  some  means  can  be  extemporised  by  an  ordinary  resourceful 
practitioner  whereby  to  arrest  the  imposture.  Buckets  of  cold  water  an, 
often  handy. 

Malingerers  often  smear  their  faces  excessively  with  blood.  An  im- 
postor was  recently  detected  through  it  being  noticed  that  he  licked  his  lip. 

in  a  manner  suggestive  to  sympathising  bystanders  that  drink  would  h\ 

welcome.  Feigned  fits  can  be  often  induced  "to  order"  by  our  suggestior 
that  "  one  should  be  due." 

The  writer  received  a  prisoner  once  from  another  institution  with  ; 
minute  account  of  the  grave  epileptic  fits  which,  day  and  night,  seized  th 
unfortunate  man.     The  report  stated  also  that  if  the  patient  was  pressed  oi 
the  vertex  by  the  fingers  the  convulsions  were  induced.     It  was  also  state 
that  the  contents  of  the  bladder  and  rectum  were  often  passed  involuntarily  | 
The  man  himself  gave  such  exaggerated  accounts  of  his  own  sufferings  tha 
the  case  was  immediately  suspected  by  the  writer  as  being  probably  entirel 

feigned.     It  was  arranged  that  a  "  clinical  lecture  "  should  be  given  on  th 
case,  and  a  specially  collected  audience  was  assembled,  with  the  exprei 
understanding  that  no  signs  of  amusement  should  be  betrayed  by  any  < 
the  observers,  however  ridiculous  the  lecture  might  appear  to  them.     Thei 
were  some  eight  or  nine  fellow-prisoners  in  the  ward  watching  keenly  tl 

proceedings   from    their    respective   beds.      In   the   patient's   hearing  h 
symptoms  and  case  were  discussed  with  great  gravity  of  manner,  and  it  w; 
stated  that  if  this  were  a  real  case  of  a  certain  disease,  for  which  a  lor 
Latin  name  was  ex  tempore  coined,  upon  his  head  being  pressed  at  the  poij 
referred  to  he  would  have  in  exactly  fifteen  seconds  after  the  pressure  cor 
menced,  convulsive  twitchings  commencing  in  one  part  of  his  frame,  whi( 
would  be  communicated  regularly  through  certain  parts  named,  and  wou 
so  become  gradually  general.      Then  the  writer   proceeded   to   place  1 
fingers  gently  some  four  inches  away  from  the  spot  reported  as  the  o 
which  was  pathologically  productive  of  convulsions.      Nothing  occurr 
until  the  writer  asked  a  colleague  to  kindly  let  him  know  by  his  wat 
when  the  moment  arrived  at  which  convulsions  were  due.     At  the  exf 

time  specified  twitchings  commenced,  and  developed  exactly  in  the  ore 
pronounced  before.     The  gravest  demeanour  was  observed  by  those  arour 
and  the  case  developed  until  the  man  carefully  slipped  off  the  bed  a 
commenced  to  progress  around   the  ward   in   an   attitude  of  locomot: 
episthotonos  !     The  man  was  put  back  to  bed  eventually,  and  in  his  heari 
some  directions  were  given  which  conveyed  to  his  mind  that  there  was 

medical  treatment  forthcoming  for  "  such  a  grave  case  "  beyond  low  d: 
No  more  convulsions  or  other  morbid  symptoms  occurred  after  that  clini 
demonstration  ! 

As  a  warning  that  we  should  preserve  our  unbiassed  mind  always  op 
to  an  ultimate  diagnosis  until  we  have  some  convincing  elements  to  bj 
our  opinion  on,  we  quote   the   following   case :   "  A  young  man  was  ■ 
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hospital  in  prison  for  tubercular  glands  of  the  neck  and  showed  sonie 
dissatisfaction  when  his  time  of  discharge  from  the  comforts  of  that  location 

arrived  ;  he  was  brought  back  within  twenty-four  hours  in  a  '  fit.'  Now 
the  convulsions  and  general  appearances  in  this  case,  coupled  with  the 
circumstances,  led  the  writer  to  suspect  the  nature  of  the  phenomena,  but  a 
careful  watching  attitude  was  preserved,  and  no  opinion  expressed.  The 
man  expired  within  half  an  hour  of  his  fresh  reception  to  hospital.  The 

necropsy  revealed  tubercle  of  the  meninges  of  the  brain." 
Nor  must  we  forget  that  a  true  epileptic  may  have  feigned  "  fits  "  super- ulded  to  real  ones  when  the  motives  occur  to  him. 

Insanity  is  generally  assumed  in  a  transparent  way ;  the  "  hallucinations  " 
*nd  "  delusions  "  are  not  accompanied  by  the  expression  of  fear  or  horror,  or 
Dther  emotions  proper  to  the  simulated  conditions.  Insomnia  is  not  con- 

tinuous. A  man  who  states  that  his  food  is  poisoned  will  eat  and  drink  it 
dl.  Striking  inconsistencies  can  be  noticed  frequently ;  the  characters  of 
totally  different  forms  of  insanity  being  blended  in  a  manner  that  reveals 
;he  truth.  The  facial  expression  should  be  particularly  studied,  always 

'emembering  that  some  malingerers  can  mimic  facially  the  physiognomy  of 
nsanity,  as  well  as  that  of  idiocy,  dyspeptic  agony,  etc.  When  questioned, 
;he  impostor  will  frequently  answer  in  a  merely  foolish  manner,  and  not 
ike  the  lunatic,  who  is  delusional  but  not  palpably  ridiculous.  He  will 

■all  his  arm  his  leg,  and  his  head  his  knee.  He  will  pretend  in  a  trans- 
iently foolish  way  that  he  thinks  when  in  London  that  he  is  in  Japan, 

lis  ideas  of  madness  lead  him  to  overact  the  part  in  ways  that  betray 
dm.  He  will  smear  his  excrement  over  his  head,  and  put  a  utensil  on 

he  latter  and  tell  you  that  "  You  must  not    talk   to  your  king,"  and 0  forth. 

Some  men,  however,  can  feign  insanity  so  ably  that  alienists  are 
eceived.  And  some  true  lunatics  will  feign  an  addition  of  insane  symptoms 
uite  incongruous  with  their  real  type  of  disease. 

Suicidal  attempts  are  very  often  feigned.  In  prisons  we  find  that  most 
f  such  attempts  are  made  by  suspension  at  the  precise  moment  when  a 
carder  is  due  for  his  visit  to  the  cell.  Where  the  suicide  actually  has 
ncompassed  his  death,  the  hour  chosen  is  generally  one  when  he  knows  he 
ill  not  be  likely  to  be  disturbed. 

Melancholia,  when  feigned,  does  not  present  the  aspect  and  fixed 
pathetic  manner  proper  to  the  real  disorder.  Mania,  and  especially 
elirious  mania,  is  seldom  acted  correctly.  We  only  see  ridiculous  exhibi- 
ons  of  nonsensical  chatter,  instead  of  the  peculiar  results  of  the  heightened 
bject- consciousness,  which  produces  the  ever -varying  and  continuous 

^flection  of  the  surroundings  upon  the  patient's  mind,  which  gives  the 
laracter  to  true  "  ravings."  A  man  who  had  three  times  obtained  his  dis- 
large  from  the  army  through  feigned  mania  simulated  acute  delirious 
tania  in  prison,  but  confessed  his  deceit  after  three  days  and  nights  in  a 

glit  "  strait  jacket." 
Great  care  is  necessary  to  detect  the  presence  of  early  symptoms  of 

!  meral  paralysis  of  the  insane,  as  we  may  easily  miss  them,  and  as  a 
•nsequence  consider  a  true  case  as  malingered. 
The  practitioner  who  desires  to  be  able  to  detect  feigned  insanity  when 

3  meets  it  should  refresh  his  acquaintance  with  the  true  disease  in  its 
irious  forms  by  visiting  asylums  from  time  to  time,  as  by  that  means  only 
tn  the  aptitude  for  rapid  differentiation  of  the  true  from  the  assumed  be 
1  'tained.     It  is  well  also  to  seek  occasions  of  witnessing  examples  of  feigned 
nsanity,  which  can  generally  be  found  in  prisons. 
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It  does  not  always  happen  that  the  most  skilled  asylum  doctor  is,  at  the 
same  time,  the  most  expert  detective  of  feigned  insanity. 

When  a  feigned  case  has  been  detected  and  the  scheme  upset,  the 
would-be  impostor  will  often  persist  in  his  drama,  and  a  last  attempt  to 
convince  the  doctor  of  the  reality  of  the  madness  is  often  made  by  the  final 
assumption  of  suicidal  intent.  We  must  not  change  our  fixed  diagnosis 
because  of  this  species  of  terrorism. 

It  is,  however,  quite  impossible  to  here  describe  any  infallible  means  of 
detecting  this  form  of  malingering.  The  most  acute  observation  and 
appreciation  of  small  mistakes  in  the  presentment  should  enable  a  practi- 

tioner, skilled  in  the  aspect  of  real  insanity,  with  some  experience  of  feigned 
cases,  to  detect  the  flaw;  and  he  must  use  his  own  devices  to  elicit  further 
exaggerated  performances.  When  he  is  convinced  of  his  diagnosis  of 
imposture  he  may  have  recourse  to  restraint,  cold  baths,  low  diet,  electricity, 

and  other  harmless  but  unpleasant  "  remedial "  agents.  Much  courage  of 
his  opinions  is  now  called  for,  and  consultative  support  is  always  advisable, 
as  the  responsibility  should  be  shared  to  avoid  subsequent  annoyances. 

In  conclusion  we  may  remark  that  we  have  only  referred  to  a  few  of 
the  forms  which  malingering  assumes,  as  the  length  at  our  disposal  prohibits 
further  illustrations.  Our  object  has  been  to  show  the  general  characters 
of  all  malingering  to  be  inconsistency  and  exaggeration  of  symptoms,  and  the 
qualities  demanded  for  detection  to  be  observation  of  small  details  and 
logiccd  deduction  from  them.  The  practitioner  who  once  grasps  the 
situation  will  not  be  at  a  loss  to  realise  when  he  meets  with  cases  in  which 

suspicion  should  be  his  attitude. 
Cautions. — We  should  always  bear  in  mind  that  a  man  may  have  a 

subjective  pain  which  may  appear  assumed,  but  which  may  be  related  to 

some  real  and  grave  organic  lesion.  Dr.  Spry's  case  is  instructive,  where  a 
trooper  in  the  2nd  Life  Guards  complained  of  uncomfortable  sensations 

in  the  oesophagus  and  stomach,  following  the  "  swallowing  of  a  bone." 
Some  suspicion  of  malingering  was  entertained  at  the  time ;  but  Dr.  Spry, 
impressed  by  a  certain  anxiety  of  aspect,  retained  the  man  under  treatment, 
and  three  days  later  death  suddenly  ensued,  and  the  autopsy  revealed  per- 

foration of  the  aorta,  caused  by  a  spiculum  of  beef  bone. 
Numerous  cases  of  mysterious  pain  in  the  back  have  been  cleared  up  by 

the  rupture  of  an  abdominal  aneurysm. 
However,  a  timid  practitioner  will  never  become  expert  in  detectin< 

malingering.  Caution  and  moral  courage  are  required.  No  hurried 
diagnosis  should  be  aimed  at,  and  consultations  should  be  held,  if  only  as  s 
means  of  protecting  our  own  interests.  As  to  the  necessity  of  declaring 
our  conviction  when  we  have  arrived  at  it,  we  must  use  great  discretion,  as 
frequently  we  do  no  good  by  publishing  our  discovery ;  and  we  may  be  acting 

greatly  against  our  own  professional  interests.  In  the  public  service  it  i: ' 
our  duty  to  express  our  opinion,  but  in  private  practice  it  may  be  an  act  o 
honourable  wisdom  to  keep  our  own  counsel,  while  we  do  our  best  to  brin; 
back  the  impostor  to  a  correct  line  of  conduct. 
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Anatomical  Considerations 

The  mamma  is  developinentally,  as  well  as  morphologically,  more  closely 
allied  to  the  sweat  glands  than  to  the  sebaceous  glands.  During  the  second 
month  of  foetal  life  the  first  rudiment  of  the  mamma  is  represented  by  a 
down-growth  into  the  mesoblast  of  a  hemispherical  clump  of  proliferated 
epiblast.  At  the  third  month  this  primary  epithelial  invasion  gives  off 
secondary  epithelial  columns  which  become  the  main  lactiferous  ducts  of  the 
future  adult  gland.  The  intervening  and  adjacent  mesoblast,  instead  of 
becoming  fatty  tissue,  develops  into  the  fibrous  stroma  of  the  gland.  At 
birth,  more  ducts  are  formed  by  a  process  of  centrifugal  budding  from  the 
extremities  of  the  epithelial  column,  and  the  nipple  becomes  developed  as 
an  outgrowth  of  the  cutis  around  the  ducts.  From  birth  to  puberty  the 
mamma  of  both  sexes  shows  a  corresponding  degree  of  evolution  and  is 
represented  by  a  fibrous  stroma  containing  a  system  of  branched  tubes,  at 
the  extremities  of  which  are  solid  club-shaped  thickenings.  In  the  male  the 
mamma  remains  throughout  life  in  this  imperfectly  evoluted  condition. 

In  the  female  at  puberty  the  clavate  thickenings  of  the  ducts  begin  to 
bud  out  to  form  the  acini,  which  are  collected  into  lobules.  These  lobules 
are  at  first  small,  and  situated  for  the  most  part  at  the  periphery  of  the 
gland.  There  is  a  corresponding  activity  in  the  growth  of  the  stroma,  and 
the  size  of  the  organ  is  still  further  augmented  by  the  development  of  fat 
lobules  within  it,  while  the  paramammary  subcutaneous  fat  is  also 
increased  in  amount.  The  stimulus  of  conception  brings  about  the  com- 

plete evolution  and  functional  activity  of  the  gland.  New  acini  are 
developed,  and  the  number  aDd  size  of  the  lobules  are  so  rapidly  increased 
that  the  gland  comes  to  possess  the  completely  parenchymatous  appearance 
presented  by  other  glands  which  are  always  functionally  active.  The 
stroma  becomes  more  succulent  as  well  as  more  vascular.  Pregnancy  also, 
unfortunately,  gives  a  similar  impetus  to  the  growth  of  breast  tumours. 
After  lactation,  the  parenchyma  returns  to  the  resting  state,  many  of  the 
acini  and  lobules  disappear  altogether,  and  a  considerable  quantity  of  fat 
develops  in  the  stroma. 

The  relative  proportion  of  the  three  elements  of  the  breast,  viz.  parenchyma,  j 
fibrous  stroma,  and  fat,  varies  considerably  in  different  individuals.     The  breast  \ 
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tissue  proper  consists  of  a  central  part,  the  corpus  mammae,  and  a  peripheral  part, 
made  up  of  processes  which,  as  they  extend  into  the  paramammary  fat,  become 
more  and  more  branched  until  finally  they  become  continuous  with  the  connec- 

tive tissue  septa  of  the  subcutaneous  fatty  tissue.  The  breast,  therefore,  has  no 
distinct  capsule.  In  the  young  adult  nullipara,  the  corpus  mamma;  is  compact 
and  well  defined,  and  contains  but  little  intramammary  fat,  while  the  peripheral 
processes  are  relatively  small.  In  the  multipara,  the  corpus  mamma?  contains 
more  fat  and  the  peripheral  processes  extend  more  widely  into  the  paramammary 
fat.    After  the  menopause,  the  breast  tissue  undergoes  extensive  atrophy,  and  in 

Pig.  1.— From  the  mamma  of  a  girl,  set.  18.  To  show  the  normal  structure  and  the  development  of  acini. 
a,  Dense  interlobular  stroma  consisting  of  wavy,  closely  packed  connective  tissue  fibres  ;  b,  intralobular 
connective  tissue  ;  c,  large  duct  cut  transversely  with  a  smaller  duct ;  d,  leading  to  the  developing  lobules  ; 
e,  acini  (surrounded  by  thick  hyaline-looking  membranee  propriaa)  developing  as  solid  epithelial  buds  from 
the  terminal  intralobular  ducts/. 

the  obese  it  is  almost  entirely  replaced  by  adipose  tissue.  It  must  be  remembered, 
tiowever,  that  traces  of  parenchyma,  in  the  shape  of  atrophied  ducts,  may  still  be 
detected  with  the  microscope  in  the  fibrous  strands  which  remain. 

The  arrangement  and  extent  of  the  parenchyma  can  be  investigated  by  treat- 
ing the  breast  with  a  5  per  cent  solution  of  nitric  acid.  If  slices  of  the  fresh  organ 

be  placed  in  this  solution  for  a  few  minutes  and  then  washed  under  running 
water,  the  albumin  of  the  epithelial  cells  of  the  parenchyma  is  coagulated,  and 
the  connective  tissue  is  rendered  transparent,  homogeneous,  and  somewhat 
gelatinous.  The  ultimate  lobules  of  the  parenchyma  now  appear  as  little  (1-2 
iioam.),  dull,  opaque,  white,  seed-like  bodies,  arranged  in  grape-like  clusters  around 
the  termination  of  the  finer  branches  of  the  ducts  (Figs.  4  and  5). 
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The  tooth-like  processes  which  pass  from  the  anterior  surface  of  the  corpus 

Pig.  2. — Shows  the  structure  of  an  atrophied  and  fibrous  corpus  mammae  of  a  woman,  set.  5S,  whose  breast  was 
removed  for  a  small  carcinoma,  a,  Compact  interlobular  fibrous  tissue ;  b,  fat  cells ;  c,  connective  tissue 
corpuscles  ;  d,  atrophied  terminal  ducts,  filled  with  small  epithelial  cells.  The  acini  have  disappeared,  but 
the  intralobular  capillary  network  (e)  remains. 

m*H0HNHr 

Fig.  3.— Slice  from  the  cancerous  mamma  of  a  woman,  a;t.  3S  ;  married  ;  nine  children.  The  tumour  occupied 
the  periphery  of  the  lower  and  outer  quadrant ;  close  to  it  was  a  mass  of  cancerous  glands,  a,  Nipple ;  b, 
sebaceous  glands  of  areola;  c,  skin;  d,  "corpus  mammse";  parenchyma  consisting  chiefly  of  ducts; 
e,  dilated  ducts  ;  /,  peripheral  processes  of  the  "  corpus  mammas  "  ;  g,  intramammary  fat  lobules ;  h,  retro- 

mammary fat  ;  i,  pectoral  fascia  ;  k,  the  tumour— a  typical  nodular  scirrhus,  to  which  the  superjacent  skin 
is  tacked  down;  I,  cancerous  infiltration  of  the  adjacent  breast  tissue;  m,  cancerous  axillary  glands;  w, 

blood-vessel;  o,  surgeon's  cut-surface  (sternal  edge),  showing  peripheral  processes  of  "corpus  mamma; " cut  across.     (Nitric  acid  preparation.) 

mammse  are  attached  to  the  skin  by  fibrous  prolongations  known  as  the  suspensory 
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Fig.  4. 
39. 

Peripheral  slice  from  the  cancerous  mamma  of  a  spinster,  fet. 
To  Ulustrate  some  points  in  the  normal  anatomy  of  a  well- 

developed  gland,  a,  Stroma  ;  &,  ultimate  lobules  of  the  parenchyma 
arranged  in  grape-like  clusters  around  the  terminal  branches  of  the 
ducts  ;  c,  connective  tissue  framework  of  circum-mammary  fat  (d) ; 
e,  surgeon's  cut-surface  with  (/)  breast  tissue  extending  up  to  it. (Nitric  acid  preparation.) 

ligaments  of  Cooper.  The  parenchyma  is  prolonged  into  these  processes,  and  in 
spare  women  with  well-developed  mammae  it  may  reach  to  within  a  short  distance 
of  the  corium.  Posteriorly,  the  mamma  is  separated  from  the  pectoral  muscle  by 
a  thin  stratum  of  loose  connective  tissue,  the  deeper  layers  of  which  are  more 
compactly  woven  to  con- 

stitute the  juecforai  fascia 
proper.  In  obese  subjects 
the  retromammary  tissue  is 
represented  by  a  layer  of 
fat  of  considerable  thick- 

ness. Delicate  processes  of 
breast  tissue  pass  from  the 
deep  surface  of  the  corpus 
mammae  into  the  retromam- 

mary tissue,  and  Heidenhain 
has  shown  that  gland  paren- 

chyma not  infrequently 
extends  into  them  as  far 
as  the  pectoral  fascia,  and 
indeed  sometimes  for  a 

short  distance  into  the  pro- 
cesses which  dip  from  the 

fascia  between  the  more 
superficial  fasciculi  of  the 
muscle. 

The  breast  tissue  has  a 
much  wider  distribution 
than  was  formerly  supposed. 
Vertically,  it  extends  from  the  second  rib  to  the  sixth  costal  cartilage  at  the 
angle  where  it  begins  to  sweep  upwards  to  the  sternum  ;  horizontally,  from  a  little 
within  the  edge  of  the  sternum  opposite  the  fourth  rib  to  the  fifth  rib  in  the  mid- 
axillary  line.     For  purposes  of  clinical  description,  the  mamma  is  subdivided 

artificially  into  four  quadrants 
by  means  of  a  vertical  and 
a  horizontal  diameter  which 
intersect  at  the  nipple.  The 
quadrants  are  named  upper- 
inner,  lower-inner,  upper-outer, 
lower-outer,  respectively.  Two 
adjacent  quadrants  constitute  a 
hemisphere.  The  inner  hemi- 

sphere rests  almost  entirely  on 
the  pectoralis  major;  at  its 
lowest  part  it  slightly  overlies 

the  upper  part  of  the  apo- neurosis of  the  external  oblique 
muscle  of  the  abdomen.  The 

upper  half  of  the  outer  hemi- 
sphere rests  upon  the  greater 

pectoral,  on  the  edge  of  the 
lesser  pectoral,  and  to  a  slight 
extent  on  the  serratus  magnus, 
upon  which,  and  under  cover 
of  the  pectoralis  major,  it  ex- 

tends upwards  into  the  axilla 
("axillary  tail "  of  Spence)  as  high  as  the  third  rib,  where  it  comes  into  relation 
with  the  thoracic  group  of  axillary  lymphatic  glands  situated  upon  the  inner 
wall  of  the  axilla.  The  remainder  of  the  outer  hemisphere  rests  almost  entirely 
upon  the  serratus,  except  the  lowest  part  which  overlaps  the  fleshy  digitations 
of  the  external  oblique  arising  from  the  fifth  and  sixth  ribs.  It  follows,  there- 

fore, .that  about  one  -  third  of  the  whole  mamma  lies  inferior  and  external  to 
the  axillary  border  of  the  pectoralis  major.  These  relations  have  been  dwelt 

p  upon  in  detail  because  the  surgeon  must  cut  beyond  the  limits  here  mentioned 
1  if  he  wishes  to  remove  the  whole  of  the  breast  tissue. 

The  skin  of  the  nipple,  abundantly  supplied  with  sebaceous  glands,  is  covered  by 
a  thin  epidermis,  clothing  large  sensitive  papillce.     On  the  summit  of  the  nipple 

Pig.  5.— Opposite  surface  of  the  slice  illustrated  in  the  previous 
figure,  showing  the  appearance  of  the  surgeon's  cut-surface 
when  the  gland  has  not  been  completely  removed.  Same 
lettering  as  above.    (Nitric  acid  preparation.) 
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is  a  slight  depression  into  which  the  milk  ducts,  twelve  to  twenty  in  number, 
open  by  minute  orifices.  The  glands  of  Montgomery,  situated  upon  the  areola, 
and  frequently  referred  to  as  sebaceous,  have  been  shown  by  Rein  and  others  to 
be  rudimentary  milk  glands.  Their  enlargement  during  pregnancy  gives  rise  to 
distinct  elevations  upon  the  surface.  Scattered  throughout  the  corium  of  the 
nipple  and  areola  are  bundles  of  non-striped  muscular  fibres,  many  of  which  occupy 
the  adventitious  coats  of  the  lactiferous  ducts,  some  interlacing  horizontally, 
others  running  longitudinally.  In  the  loose  tissue  under  the  areola  the  milk  ducts 
are  ampullated  to  form  the  lactiferous  sinuses. 

The  walls  of  the  main  ducts  when  empty  are  thrown  into  folds  which  in  trans- 
verse section  are  apt  to  be  mistaken  for  papillae.  At,  and  in  the  neighbourhood 

of,  their  orifices  the  ducts  are  lined  by  a  stratified  epithelium,  which  soon  gives 
place  to  a  single  layer  of  columnar  epithelium  placed  upon  a  nucleated  basement 
membrane.  The  acini  are  lined  by  a  single  layer  of  cubical  or  low  columnar  cells. 
According  to  Bender,  a  layer  of  non-striped  muscle  intervenes  between  the 
epithelium  and  the  basement  membrane  both  of  the  ducts  and  acini.  The 
interacinous  connective  tissue  is  more  delicate  and  cellular  than  the  perilobular, 
which  encircles  the  ultimate  lobules  of  the  parenchyma.  In  the  interlobular 
connective  tissue  are  numerous  fat  lobules. 

During  lactation  the  epithelium  of  the  acini  remains  a  single  layer ;  the  milk 
lobules  are  not  produced  by  fatty  disintegration  of  successive  generations  of  cells, 
but  by  the  vital  activity  of  the  protoplasm  of  the  single  layer. 

The  upper  and  inner  hemisphere  of  the  breast  receives  its  blood-supply  from  the 
second,  third,  and  fourth  perforating  branches  of  the  internal  mammary  artery, 
the  lower  and  outer  hemisphere  from  the  long  thoracic  which  gives  off  a  branch  of 
considerable  size  which  winds  round  the  lower  border  of  the  pectoralis  major  and 
terminates  at  the  nipple.  The  superficial  veins  of  the  mamma  are  relatively 
large,  and  open  into  the  external  jugular,  the  cephalic  and  the  axillary  veins. 
Around  the  areola  is  a  venous  circle  which  receives  veins  from  the  nipple  and 
areola. 

The  nerves  which  supply  the  gland  are  the  perforating  terminal  branches  of 
the  fourth,  fifth,  and  sixth  intercostal  nerves,  while  the  skin  over  the  organ  is 
supplied  partly  by  the  descending  cutaneous  branches  of  the  cervical  plexus  and 
partly  by  the  anterior  and  lateral  cutaneous  branches  of  the  second  to  the  sixth 
intercostal  nerves.  The  writer  has  frequently  found  Pacinian  corpuscles  within  the 
substance  of  the  breast. 

The  lymphatic  system  of  the  mamma  demands  careful  attention  on  account  of 
the  important  part  it  plays  in  the  dissemination  of  carcinoma.  According  to 
Sappey,  all  the  lymphatics  which  arise  within  the  substance  of  the  breast  emerge 
from  its  anterior  and  posterior  surfaces  to  open  into  a  plexus  of  large  vessels 
situated  under  the  areola.  From  this  subareolar  plexus  the  lymph  is  conveyed  by 
two  or  three  large  trunks  to  the  axilla.  Langhans,  on  the  other  hand,  holds  that 
the  efferent  lymphatics  of  the  gland  occupy  the  retromammary  tissue,  the  larger 
trunks  generally  following  the  blood-vessels. 

The  writer's  observations  have  led  him  to  regard  the  lymphatic  system  of  the 
mamma  as  consisting  of  five  sets  of  vessels,  which  communicate  with  one  another 
directly  or  indirectly — (1)  A  superficial  or  cutaneous  set,  including  those  of  the 
nipple  and  areola ;  (2)  the  subareolar  plexus  of  Sappey ;  (3)  the  intramammary 
lymphatics ;  (4)  the  subcutaneous  and  paramammary  lymphatics;  (5)  the  retro- 

mammary lymphatics.  The  cutaneous  lymphatics  and  those  intramammary 
lymphatics  which  accompany  the  main  lactiferous  ducts  open  into  the  sub- 

areolar plexus,  which,  therefore,  connects  the  two  systems.  The  lymphatics  of 
the  paramammary  fat  form  a  part  of  the  general  subcutaneous  lymphatic  system 
of  the  front  of  the  chest.  They  occupy  for  the  most  part  the  ligaments  of  Cooper, 
and  receive,  on  the  one  hand,  lymphatics  from  the  true  skin,  and,  on  the  other 
hand,  efferent  lymphatics  from  the  anterior  surface  of  the  mamma.  The  retro- 

mammary lymphatics,  including  those  of  the  pectoral  fascia,  receive  all  the 
efferent  intramammary  lymphatics  which  leave  the  posterior  surface  of  the 
gland;  along  with  the  paramammary  lymphatics  they  pass  to  the  axillary  fascia, 
which  they  pierce  to  join  the  axillary  glands.  In  this  way,  therefore,  the  efferent 
lymphatics  of  the  corpus  mammse,  of  the  nipple  and  areola,  of  the  skin  and 
paramammary  fat,  open  eventually  into  the  lymphatics  of  the  deep  fascia ;  the 
latter  accompany  the  blood-vessels  of  the  gland,  pierce  the  deep  fascia,  and  in  this 
way  ultimately  reach  the  lymphatic  glands  which  lie,  for  the  most  part,  in  chains 
alongside  the  axillary  blood-vessels. 

Rotter  has  shown  that  some  of  the  efferent  mammary  lymphatics  perforate 
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the  sternal  portion  of  the  pectoralis  major,  along  with  branches  of  the  internal 
mammary  and  of  the  pectoral  and  long  thoracic  branches  of  the  axillary 
artery,  to  open  into  small  lymphatic  glands  situated  in  the  fascia  covering  the 
posterior  surface  of  the  pectoral  muscle.  It  follows,  therefore,  that  removal  of 
the  sternal  fibres  of  the  pectoralis  major  should  always  form  part  of  the  routine 
operation  for  carcinoma  of  the  mamma.  A  few  of  the  lymphatics  from  the  upper 
and  inner  part  of  the  mamma  open  into  the  sternal  glands,  placed  along  the 
internal  mammary  artery. 

The  number  of  lymphatic  glands  found  in  the  axilla  is  often  much  larger  than 
is  usually  described.  Some  are  almost  microscopic  in  size,  while  others  not 
infrequently  undergo  such  a  marked  adipose  involution  as  to  be  mistaken  for 
ordinary  fat  lobules. 

The  glands  which  are  usually  the  first  to  become  diseased  in  carcinoma  of  the 
breast  are  the  pectoral  group,  which  occupy  the  anterior  part  of  the  inner  wall  of 
the  axilla  along  the  line  of  the  long  thoracic  artery.  In  the  later  stages  of  the 
disease,  the  glands  towards  the  apex  of  the  axilla,  as  well  as  those  below  the 
clavicle,  and  the  posterior  group  lying  along  the  subscapular  vessels,  may  all 
become  infected.  Some  of  the  lymphatics  of  the  mamma  pass  directly  to  the  sub- 

clavicular glands  without  traversing  the  first  or  pectoral  group. 

Congenital  Anomalies 

Polymastia. — Supernumerary  mammary  structures  occur  more  frequently 
than  is  generally  supposed ;  they  are  often  very  rudimentary,  and  are  liable 
to  be  overlooked,  being  not  infrequently  mistaken  for  moles  or  warty  growths. 
In  about  two-thirds  of  the  cases  only  one  accessory  structure  exists ;  a  pair 
not  infrequently  occur,  and  as  many  as  eight  supernumerary  nipples  have 
been  recorded.  The  accessory  mammary  structure  takes  the  form  of  a  more 

or  less  well-defined  nipple,  with  or  without  an  a,reo\a,(polytheUa) ;  of  a  glandular 
structure  without  a  nipple ;  or,  more  rarely,  of  a  perfect  organ  capable 
of  undergoing  complete  functional  evolution. 

Supernumerary  nipples  were  found  to  occur  in  7"6  per  cent  of  a  large 
series  of  subjects  consecutively  examined  by  Mitchell  Bruce ;  they  were  about 
twice  more  common  in  males  than  in  females. 

Williams  has  shown  that  in  by  far  the  greater  number  of  instances  of 
polymastia,  the  supernumerary  structures  are  developed  in  positions  which 
correspond  to  those  occupied  normally  by  the  glands  of  polymastic  animals. 
They  are  therefore  almost  invariably  ventral,  and  occur  along  two  lines 
which  converge  from  the  axillse  to  the  groins.  Their  existence  is  attributed 
to  atavistic  reversion.  In  fully  three-fourths  of  the  cases  the  additional 
mammary  structure  is  situated  a  little  below  and  internal  to  the  normal 
mamma.  Axillary  mammse  are  decidedly  rare.  Many  of  the  cases  which 
have  been  recorded  as  such  are,  in  all  probability,  either  modified  sebaceous 

or  sweat  glands,  or  consist  of  an  unusually  well-developed  process  of  the 
mamma  more  or  less  completely  sequestrated  from  the  main  gland. 

Accessory  mammary  structures  have  been  met  with  between  the  normal 
pair  and  the  axillse,  in  the  middle  line  over  the  sternum,  and  upon  the 
abdomen,  but  are  very  rarely  present  in  other  parts  of  the  body.  Undoubted 
examples,  however,  have  been  met  with  upon  the  shoulder,  the  buttock,  the 
thigh,  and  in  the  groin.  The  case  recorded  by  Barth  as  occurring  on  the 
cheek  was  not  confirmed  by  Waldeyer.  Like  polydactylism,  polymastia  is 
often  hereditary.  Occasionally  it  is  associated  with  imperfect  development 
of  the  pelvic  organs. 

Supernumerary  mammary  structures  do  not  call  for  surgical  interference 
unless  they  amount  to  a  deformity,  or  unless  the  condition  gives  rise  to 
pain  and  discomfort  attendant  upon  their  functional  engorgement  during 

)  pregnancy  and  lactation ;  in  these  circumstances  the  accessory  structure 
should  be  excised. 
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Amazia.  —  Complete  absence  of  one  or  both  breasts  is  a  much  rarer 
condition  than  polymastia.  Generally  it  is  only  one  breast  that  is  absent, 
and,  as  in  hare-lip,  the  deficiency  is  more  frequent  upon  the  left  side. 
Amazia  is  very  frequently  associated  with  deficiency  or  total  absence 
of  the  sternal  fibres  of  the  pectoralis  major,  and  sometimes  with  imperfect 
development  also  of  one  or  more  of  the  subjacent  ribs  and  intercostal  muscles. 
A  few  cases  have  been  reported  in  which  the  upper  extremity  on  the  cor- 

responding side  was  defective.  Scanzoni  reports  two  cases  of  unilateral 
amazia  associated  with  complete  absence  of  the  ovary  on  the  corresponding 
side.  The  subject  of  amazia  is  ably  treated  by  John  Thomson,  who,  besides 
reporting  three  cases  observed  by  himself,  summarises  the  records  of  eighty- 
nine  others. 

Micromazia.  —  Imperfect  development  of  the  mamma  occurs  more 
frequently  than  amazia  and,  like  it,  may  be  associated  with  deficiency  in  j 
development  of  the  chest  and  pelvic  organs.  The  defective  mamma 
maintains  throughout  life  the  infantile  or  male  type,  and  if  the  subject 
of  the  defect  be  a  female  she  often  displays  a  tendency  to  masculine 
characteristics. 

Athelia. — Congenital  absence  of  the  nipple  only  is  also  commoner  than 
amazia  and  generally  affects  both  breasts.  Along  with  acquired  imperfec- 

tion of  the  nipple,  due  to  infantile  mastitis,  ulcers,  burns,  etc.,  it  owes  its 
importance  to  the  troubles  to  which  it  gives  rise  during  the  puerperium. 

Hypeetrophy 

Hypertrophy  of  the  mamma  is  a  rare  affection,  and  is,  apparently, 
more  commonly  met  with  in  tropical  countries.  In  true  hypertrophy  both 
breasts  are  almost  invariably  affected,  either  simultaneously  or  the 
one  shortly  after  the  other.  As  to  its  causation,  all  that  can  be  said  is 
that  puberty  and  pregnancy  generally  initiate  the  enlargement,  which  is 
greatly  in  excess  of,  as  well  as  more  progressive  than,  the  evolution  which 
normally  occurs  at  -these  periods.  In  quite  a  number  of  cases  which  set  : 
in  at  or  about  the  time  of  puberty  sudden  cessation  of  the  catamenia  has  | 
immediately  preceded  the  enlargement,  thus  pointing  to  disturbances  of  j 
the  sexual  organs  as  playing  an  important  part  in  the  causation.  In  a  few 
instances  breasts  which  have  become  abnormally  enlarged  during  pregnancy, 
have  subsequently  diminished  in  size  to  become  again  still  further  hyper- 
trophied  at  the  next  pregnancy.  On  the  other  hand,  pregnancy  has  been 
known  to  cause  a  retrocession  of  the  enlargement.  Occasionally  the  hyper- 

trophy does  not  make  its  appearance  until  about  the  fortieth  year,  and  may 
be  unconnected  with  pregnancy.  In  these  cases  the  enlargement  is  less 
rapid,  and  soon  comes  to  a  standstill. 

Williams  draws  attention  to  the  records  of  several  cases  of  mammary 
hypertrophy  occurring  in  infancy  and  childhood,  and  associated  with 
precocious  sexual  development. 

In  regard  to  the  nature  of  the  affection,  it  has  been  stated  that  hyper- 
trophied  breasts  do  not  secrete,  and  that,  therefore,  we  have  not  to  do  with 
a  true  physiological  hypertrophy.  But  Billroth,  Lotzbuck,  and  Delbet  have 
recorded  cases  in  which  an  excessive  secretion  of  normal  milk  has  been 

observed  in  breasts  which  have  become  hypertrophied  during  pregnancy. 
As  a  rule,  mammary  hypertrophy  is  due  mainly  to  excessive  growth  of  the 
interacinous  and  perilobular  connective  tissue — such  cases  being,  therefore, 
more  of  the  nature  of  a  diffuse  fibromatosis.  Occasionally  the  fibrous  tissue 
is  cedematous,  and  the  lymph  spaces  are  unduly  prominent,  as  in  the  lym- 
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phatic  form  of  elephantiasis.  In  the  cases  which  develop  during  pregnancy 
the  parenchyma  takes  an  active  part  in  the  overgrowth,  and  the  breast,  on 
section,  is  seen  to  be  made  up  of  a  collection  of  more  or  less  well-circum- 

scribed, lobular,  fibro-parenchymatous  masses  embedded  in  a  loose  perilobular 
stroma.  Quite  exceptionally,  the  enlargement  is  due  to  an  overgrowth  of 
the  intra-  and  para-mammary  fat.  The  cutaneous  veins  are  generally  con- 

siderably enlarged,  the  arteries  to  a  much  less  degree.  The  axillary  glands 
are  unaffected. 

Clinically,  the  disease  is  characterised  by  the  great  enlargement  of  the 
breasts.  The  growth  generally  sets  in  suddenly  about  the  time  of  puberty, 
or  during  pregnancy,  and  not  infrequently  it  progresses  so  rapidly  that  in 
the  course  of  a  few  months  the  breasts  reach  down  to  the  umbilicus,  or  may 
even  rest  upon  the  thighs.  In  other  cases  the  progress  is  less  rapid,  and 
the  growth  comes  to  a  standstill.  The  consistence  of  the  organ  is  at  first 
normal,  but,  as  growth  advances,  it  becomes  softer  and  more  cedematous, 
and  ill-defined,  firm,  lobular  masses  may  be  felt  in  its  substance.  The  skin 
is  usually  normal  and  non-adherent ;  occasionally  it  is  considerably  thickened 
and  somewhat  wrinkled.  The  cutaneous  veins  may  be  greatly  enlarged. 
The  nipple  is  often  effaced,  and  the  areola  is  greatly  expanded.  Pain  is 
seldom  complained  of,  but  the  patient  is  greatly  inconvenienced  by  the  size 
and  weight  of  the  organ.  In  aggravated  cases  the  unfortunate  sufferer  is 
obliged  to  keep  the  recumbent  posture,  and  respiration  may  be  greatly 
embarrassed. 

In  many  cases,  fortunately,  growth  is  spontaneously  arrested.  In  cases 
which  are  both  acute  and  progressive  the  breasts  may  reach  a  weight  of  from 
10  to  20  lbs.,  or  even  more.  In  the  very  acute  cases  Billroth  observed  a  marked 
cell  proliferation  in  the  connective  tissue,  and  expressed  the  belief  that  in 
this  variety  the  hypertrophy  was  combined  with  a  sarcomatous  condition. 
These  observations,  however,  have  not  been  confirmed  by  subsequent 
investigators. 

In  consequence  of  the  low  vitality  of  the  tissue,  very  slight  injury  suffices 
to  set  up  ulceration  followed  by  gangrene  and  death  from  blood-poisoning ; 
or  the  fatal  termination  may  arise  from  hectic  fever  and  exhaustion,  due  to 
abscess-formation  followed  by  copiously  discharging  sinuses. 

The  diagnosis  of  hypertrophy  of  the  breast  should  present  no  difficulty, 
the  condition  being  readily  distinguished  from  enlargements  of  the  breast 
caused  by  cystic  fibro-adenomata  and  rapidly  growing  sarcomata. 

Treatment. — In  the  majority  of  instances  the  only  satisfactory  method  of 
dealing  with  these  cases  is  by  amputation.  Before  proceeding  to  operation, 
however,  the  effect  of  full  doses  of  iodide  of  potassium,  along  with  a  dry  diet, 
should  be  tried.  The  breast  should  be  well  supported  and  a  compression 
bandage  carefully  applied.  Great  caution,  however,  should  be  exercised  in 
the  employment  either  of  an  elastic  bandage  or  of  strapping,  on  account  of 
the  readiness  with  which  they  may  set  up  ulceration.  For  the  same  reason 
the  adjacent  skin  surfaces  of  the  breast  and  trunk  should  be  kept  apart, 
otherwise  the  intertrigo  which  occurs  may  be  followed  by  more  serious 
complications.  The  patient  should  be  warned  against  matrimony,  as  the 
stimulus  ofjpregnancy  is  liable  to  set  up  a  rapid  and  dangerous  increase  in 
the  growth.     An  endeavour  should  be  made  to  restore  the  catamenia. 

Statistics  have  shown  that  amputation  of  the  organ,  although  necessarily 
an  operation  of  considerable  magnitude,  is  not  specially  dangerous,  if  means 
be  taken  to  prevent  haemorrhage  and  sepsis.     The  breast  should,  as  far  as 

^possible,  be  emptied  of  blood  by  keeping  the  patient  recumbent  for  some 
a  days  before  the  operation,  the  organ  being  meanwhile  carefully  compressed 
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and  elevated.  Hemorrhage  may  be  reduced  to  a  minimum  by  applying  a 
rubber  tourniquet  to  the  base  of  the  organ  on  the  proximal  side  of  two 
skewers  passed  through  its  base.  The  usual  elliptical  incision  is  made  and 
two  flaps  are  rapidly  dissected  towards  the  base,  the  assistant  meanwhile 
supporting  and  manipulating  the  bulky  organ  to  the  best  advantage  of  the 
surgeon.  All  visible  vessels  are  caught  up  before  removing  the  tourniquet. 
The  axilla  need  not,  of  course,  be  interfered  with.  The  second  breast  may 
be  removed  as  soon  as  the  patient  has  sufficiently  recovered  from  the  first 
operation. 

Affections  of  the  Nipple  and  Aeeola 

Congenital  absence  of  the  nipple  (athelia)  and  supernumerary  nipples 
(polythelia)  have  already  been  referred  to  under  amazia  and  polymastia. 
Very  rarely  two  distinct  nipples  occur  on  the  one  areola,  and  a  bifid  con-  -I 
dition  of  the  nipple  is  equally  uncommon. 

The  nipples  may  be  abnormally  small,  depressed,  or  retracted.  Such  • 
abnormalities  are  of  considerable  importance  as  they  render  suckling  either 
difficult  or  impossible,  and  act,  therefore,  indirectly  as  predisposing  causes  of 
mastitis.  The  worst  cases  are  those  in  which  the  retraction  is  the  result  of 

infantile  mastitis,  or  of  destruction  and  cicatrisation  resulting  from  ulcers 
and  burns. 

Many  women  naturally  have  small  depressed  nipples ;  in  these  cases 
judicious  manipulation  and  the  application  of  suction,  either  by  an 
infant  or  an  exhaustion  pump,  generally  suffice  to  develop  and  draw 
out  the  organ.  When  these  means  fail,  the  simple  plastic  operation  devised 
by  Kehrer  gives  good  results.  It  consists  in  the  removal  of  two  crescentic 
pieces  of  skin  from  the  prominent  ring  of  areola  immediately  surrounding 
the  nipple.  By  suturing  the  edges  of  the  wounds  over  the  raw  surfaces  the 
depressed  nipple  becomes  everted.  Care  must  be  taken  not.  to  injure  the 
subjacent  lactiferous  sinuses. 

Of  the  inflammatory  affections  of  the  nipple  the  most  important  are  the  I 

cracks,  fissures,  excoriations,  ulcers,  and  eczematous '  conditions  which  occur 
more  especially  during  lactation.  These  apparently  simple  affections  are  of 
great  practical  importance,  not  only  on  account  of  the  great  pain  and 
distress  they  cause  during  the  act  of  suckling,  but  also  because  they  are  the 
great  predisposing  causes  of  mammary  abscess,  and,  therefore,  their  prevention 
and  treatment  demand  special  attention. 

The  delicate  and  vascular  condition  of  the  integument  of  the  nipple  and 
areola,  the  facilities  which  its  wrinkles  and  furrows  and  abundant  sebaceous 

glands  give  for  the  harbouring  of  micro-organisms,  the  sodden  condition  of 
the  part,  and  the  mechanical  irritation  it  receives  from  the  child,  all  predis- 

pose to  bring  about  the  inflammatory  lesions  above-mentioned. 
During  pregnancy,  especially  towards  the  later  months,  the  nipples  should 

be  kept  scrupulously  clean  and  dry  ;  the  skin,  if  tender,  is  to  be  strengthened 
by  frequent  bathing  with  eau-de-Cologne,  or  other  forms  of  spirit  lotion ; 
and  the  means  already  described  are  to  be  taken  to  draw  out  the  nipple 
should  it  be  depressed.  During  lactation,  too  much  attention  cannot  be 
paid  to  the  cleansing  of  the  nipples  as  well  as  of  the  mouth  of  the  child.  The 
records  of  maternity  hospitals  show  how  seldom  mammary  complications 
occur  during  lactation  if  these  points  be  attended  to. 

Fissures  and  excoriations  should  be  frequently  bathed  with  a  1  to  40 
carbolic  solution,  followed  by  an  astringent  lotion  such  as  acetate  of  lead, 
the  parts  then  being  carefully  dried  and  dusted  with  boracic  powder. 
Before   the  child  is  applied  to  the  breast  the  nipple  should  be  bathed 
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with  boracic  lotion.  If  the  fissures  are  very  painful  they  may  be 
painted  with  a  solution  of  glycerine  and  carbolic  acid  containing  10  per  cent 
of  cocaine.  Occasionally  it  will  be  found  necessary  before  the  fissures  can 
be  induced  to  heal,  to  touch  them  with  a  finely-pointed  pencil  of  nitrate  of 
silver. 

When  the  child  suffers  from  an  aphthous  condition  of  the  mouth, 
Hansmaunn  has  pointed  out  that  the  fissures  and  excoriations  of  the  nipple 
take  on  an  aphthous  character.  Equal  parts  of  boro-glycerine  and  glycerine 
is  a  useful  application  in  such  conditions,  both  in  the  mother  and  in  the 
child. 

A  subacute  eczematous  condition  of  the  nipple  and  areola,  attended  with 

slight  excoriation  and  crusting,  may  occur  apart  from  lactation,  the  con- 
dition being  due  simply  to  want  of  cleanliness,  combined  with  the  irritation 

of  badly-fitting  corsets.  The  treatment,  in  addition  to  cleanliness  and  the 
removal  of  mechanical  causes  of  irritation,  consists  in  the  removal  of  the 

crust  by  means  of  boracic  poultices,  followed  by  the  application  of  a  non- 

irritating  antiseptic  ointment,  such  as  Lassar's  paste,  or  of  an  ointment  of 
vaseline  containing  5  per  cent  of  ammoniated  mercury.  After  the  exuda- 

tion has  ceased,  all  that  is  necessary  is  to  bathe  the  part  with  boracic  lotion, 
dry  thoroughly,  and  then  dust  on  a  little  boracic  powder.  The  intractable 
nature  of  some  cases  of  eczema  about  the  nipple  and  its  great  tendency  to 
recur,  are,  no  doubt,  due  to  reinfection  by  organisms  lodged  in  the  mammillary 
ducts. 

Paget' s  disease  of  the  nipple  is  a  carcinomatous  affection,  and  will  be 
dealt  with  along  with  malignant  affections  of  the  breast. 

The  nipple  and  adjacent  areola  is  occasionally  the  seat  of  a  primary 
syphilitic  lesion.  The  condition  is  almost  invariably  met  with  in  wet  nurses 

who  have  suckled  a  syphilitic  infant.  It  follows  from  Colles'  law,  to  which 
only  a  few,  isolated  exceptions  have  been  recorded,  that  a  syphilitic  infant 
should  be  nursed  only  by  its  own  mother.  Very  rarely,  indeed,  is  primary 
syphilis  of  the  breast  met  with  apart  from  lactation,  and  then  generally  by 
infection  from  the  lips  of  a  syphilitic  male. 

The  true  nature  of  the  affection  is  liable  to  be  overlooked,  as  the  sores 
are  not  infrequently  multiple,  and,  moreover,  they  are  generally  atypical. 
Both  nipples  are  occasionally  affected.  The  lesion  may  take  the  form 
of  an  indurated  fissure,  an  indurated  ulcer,  a  phagedenic  ulcer,  or  a  diffuse 
induration  without  ulceration.  The  frequent  multiplicity  is  accounted  for 
by  the  presence  of  more  than  one  surface  lesion  at  which  the  virus  may 
enter.  In  doubtful  cases  the  enlargement  and  induration  of  the  axillary 
glands,  followed  by  a  secondary  rash,  serve  to  establish  the  diagnosis.  A 
careful  examination  of  the  infant,  along  with  an  inquiry  into  the  history  of 
the  case,  will  afford  valuable  corroborative  evidence. 

Secondary  and  tertiary  syphilitic  lesions  of  the  nipple  and  areola  in  the 
form  of  superficial  ulcers,  condylomata,  and  deep  tertiary  ulcers,  are  more 
frequently  met  with  than  primary  sores. 

The  treatment  of  these  various  syphilitic  affections  need  not  be  detailed 
in  this  article. 

Apart  from  Paget's  disease,  neoplasms  of  the  nipple  and  areola  are  of 
rare  occurrence.  The  writer  has  observed  cases  of  epithelioma,  myxoma 
(in  the  child),  melanotic  sarcoma,  and  simple  and  cavernous  angioma. 
Papillomata  have  been  recorded;  they  are  generally  pedunculated.  The 
epitheliomata  tend  to  grow  outward  in  a  papillomatous  fashion,  while  at 

i  the  same  time  they  invade  the  breast.  In  the  case  of  the  melanotic 
tumour  referred  to,  the  primary  growth  was  small,  while  the  secondary 
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foci,  which  occupied  the  substance  of  the  breast,  were  much  larger.  The 
axillary  glands  were  the  seat  of  secondary  growths.  The  whole  breast  was 
excised,  but  recurrent  nodules  soon  appeared  in  the  neighbourhood  of  the 
scar. 

Inflammatory  Affections  of  the  Mamma 

Inflammations  of  the  breast  itself  generally  occur  during  lactation,  but 
they  are  liable  to  occur  also  about  the  time  of  puberty,  and  in  the  infant 
shortly  after  birth.  It  is  at  these  periods  of  evolution  that  the  limits  of 
active  growth  and  functional  activity  are  liable  to  be  overstepped,  and  the 
domain  of  pathology  reached.  Mastitis  is  much  less  commonly  met  with 
during  the  resting  state  of  the  gland. 

Mastitis  of  Infancy. — About  a  week  after  birth  the  rudimentary  mammae, 
more  especially  of  male  infants,  frequently  become  enlarged,  firm,  and 
tender,  as  the  result  of  functional  engorgement.     The  condition  attains  its 

-  -fc>o 

Fig.  6.— From  the  mamma  of  a  full  time  female  fcetus,  to  show  the  secretion  of  milk,  a,  Epidermis  covering 
the  areola  ;  6,  site  of  future  nipple ;  c,  lactiferous  ducts ;  d,  terminal  ducts  widely  distended ;  e,  acini 
arranged  in  lobular  cluster  around  a  dilated  duct ;  /,  lymphoid  cells  ;  g,  fibrous  stroma  ;  h,  fat ;  k,  capsule 
giving  off  processes  into  surrounding  fat ;  I,  fat  behind  mamma  ;  m,  pectoral  fascia. 

maximum  about  the  end  of  the  first  week,  after  which  involution  sets  in. 
The  microscope  shows  the  enlargement  to  be  due  to  an  increase  in  the 
number  of  the  acini,  which  are  dilated  and  lined  by  a  single  layer  of  cubical 

epithelium  containing  milk-globules.  A  few  drops  of  milk  ("  witch's  milk  ") 
can  usually  be  squeezed  from  the  nipple. 

If,  during  the  evolutionary  stage,  an  ignorant  and  meddlesome  nurse  milk 

the  breast,  or  manipulate  it  with  the  idea  of  "  loosening  the  nipple  strings," 
she  converts  a  physiological  congestion  into  an  inflammation  attended  by 
pain,  redness,  and  swelling.  Should  her  fingers  be  contaminated  with  pus 
organisms  from,  say,  a  suppurating  umbilicus,  from  an  ophthalmia,  or  other 
purulent  affection,  the  chances  are  that  she  will  introduce  them  into  the  ducts, 
and  so  convert  a  simple  or  non-organismal  inflammatory  congestion  into  a 
suppurative  inflammation.  The  resulting  abscess  is  usually  superficial  and 
soon  comes  to  the  surface.  In  more  severe  cases,  however,  the  breast 
becomes  completely  disorganised.  The  writer  has  seen  the  condition 
followed  by  suppurative  lymphangitis  and  axillary  abscess.  Both  breasts 
are  occasionally  involved. 
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Mastitis  of  Adolescence. — In  girls,  at  about  the  time  of  puberty,  especi- 
ally a  little  prior  to  the  first  catamenial  How,  one  of  the  breasts,  instead  of 

undergoing  the  normal  gradual  evolution,  may  become  suddenly  enlarged 
and  give  rise  to  a  sense  of  fulness  and  discomfort  amounting  often  to 
distinct  pain.  The  nipple  is  generally  reddened  and  somewhat  turgid. 
The  skin  over  the  breast  is  unaltered,  except  perhaps  for  a  slight  fulness  of 
the  veins.  To  the  touch  the  breast  is  abnormally  firm,  while,  at  its 
periphery,  indurated  and  tender  nodules  can  generally  be  distinctly  felt. 
Both  breasts  are  occasionally  involved.  Not  infrequently  a  slighter  degree 
of  congestion  recurs  at  each  catamenial  period,  until  that  function  becomes 
freely  and  regularly  established.  Spontaneous  haemorrhages  of  a  vicarious 
nature  have  been  recorded  as  occurring  in  the  breast  in  connection  with  the 
establishment  of  puberty. 

Treatment. — In  the  non -infective  cases  it  is  only  necessary  to  apply 
either  a  boracic  poultice  or  a  lead  lotion,  and  to  give  support  and  protection 
to  the  organ  by  means  of  a  covering  of  antiseptic  wool  and  a  bandage, 
which,  in  the  majority  of  cases,  should  include  the  arm.  When  suppura- 

tion occurs,  the  pus  should  be  evacuated  early  by  an  incision  radiating  from 
the  nipple. 

In  infants,  when  the  whole  breast  is  involved,  the  whole  organ  had 
better  be  removed ;  to  leave  it  would  be  to  sow  the  seeds  of  serious  trouble 

in  after-life,  in  the  shape  of  mammary  complications  during  the  puerperium, 
and,  perhaps,  to  render  the  individual  more  liable  to  malignant  disease. 

A  condition  exactly  analogous  to  the  above  is  met  with  almost  as 
frequently  in  males  at  puberty ;  in  them  it  is  brought  about  more  frequently 
by  slight  traumatisms,  or  by  gymnastic  exercises  involving  over-action  of 
the  pectoral  muscles.  In  both  sexes  it  is  rare  for  the  congestion  to  pass  on 
;o  abscess -formation;  when  this  complication  occurs  it  is  due  to  the 
mtrance  of  pyogenic  organisms  into  the  gland,  either  by  way  of  the  ducts 
>r  through  an  abrasion  of  the  nipple.  In  unhealthy  subjects,  however,  the 
congested  breast  affords  a  locus  minoris  resistentice  for  hsematogenic 
nfection. 

Puerperal  Mastitis. — Acute  mastitis  is  rarely  met  with  in  the  adult 
esting  gland.  When  it  does  occur,  it  commonly  results  from  a  con- 
usion  followed,  in  an  unhealthy  subject,  by  hsematogenic  infection  with 
pyogenic  organism.  It  is  during  lactation  that  acute  mastitis  is  so  liable 

3  occur ;  during  pregnancy  it  is  far  less  common.  In  studying  puerperal 
i  lastitis  it  is  important  to  distinguish  between  the  simple  (non-infective) 
ud  the  suppurative  (infective)  forms. 

The  former  is  merely  a  diffuse  or  localised  engorgement  with  congestion 
I  the  breast,  brought  about  either  by  a  sudden  excessive  secretion  of  milk, 
:  by  its  retention,  which  may  be  due  to  blocking  of  the  ducts,  to  the 
?ath  of  the  infant,  or  to  the  inability  of  the  mother  to  nurse  the  child. 

Clinically,  the  affected  area,  sometimes  the  whole  breast,  is  painful  and 
vollen,  while  to  the  feel  it  is  firm,  knotty,  and  very  tender.    The  skin  may 
)  slightly  reddened  and  the  veins  are  always  dilated.     The  temperature  is 

ightly  elevated,  reaching  from  100°  to  102°  F. ;  the  patient  feels  shivery, 
)  it  there  are_no  distinct  rigors. 

The  first  point  to  attend  to  in  the  treatment  is  to  withdraw  the  milk,  if 

'ossible,  by  placing  an  infant  to  the  breast,  and,  failing  this,  by  the  careful 
plication  of  a  breast-pump.  A  hot  boracic  lint  poultice,  besides  being 

pmforting  to  the  patient,  may  bring  about  spontaneous  escape  of  milk  by 
iftening  and  removing  any  epithelial  plugs  or  crusts  which  may  be  block - 
t?  the  orifice  of  the  duct.  The  breast  should  be  supported  by  either  a 
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triangular  handkerchief  or  a  suspensory  bandage,  and,  if  necessary,  the 
patient  must  be  kept  recumbent  with  the  breast  supported  by  a  soft  cushion 
placed  between  the  arm  and  the  chest. 

If  nursing  has  to  be  abandoned,  the  milk  secretion  should  be  arrested  - 
by  the  internal  administration  of  iodide  of  potassium,  combined,  if  necessary, 
with  small  doses  of  atropine.  A  saline  purgative  is  administered  daily,  and 
the  patient  is  put  upon  as  dry  a  diet  as  possible.  Should  one  of  the  lobes 
remain  indurated,  involution  may  be  aided  by  gentle  massage  combined 
with  the  inunction  of  dilute  nitrate  of  mercury  ointment.  If  the  induration 

persists,  the  breast  should  be  carefully  strapped  with  strips  of  plaster  in- 
order  to  keep  up  compression. 

The  suppurative  (infective)  form  of  puerperal  mastitis  is  by  far  the 
commonest  cause  of  acute  mammary  abscess.  The  combined  statistics, 
gathered  from  Birkett,  Nunn,  Bryant,  Jamain  and  Terier,  and  Sheild, 
amounting  in  all  to  799  cases  of  mammary  abscess,  show  that  of  these  617 

(77'2  per  cent)  occurred  during  lactation.  As  chronic  abscesses  are  here 
included,  we  may  say  that  four  out  of  every  five  cases  of  mammary  abscess 
occur  during  lactation,  and  of  these  the  majority  occur  during  the  first  twc 
months  after  parturition.  Of  the  102  cases  collected  by  Bryant,  only  2 
occurred  during  pregnancy ;  while  of  the  72  cases  recorded  by  Nunn,  7 
occurred  during  pregnancy.  Both  breasts  are  affected  with  about  eqna] 
frequency. 

The  infective  agent  or  exciting  cause  is  generally  the  staphylococcia 
aureus,  less  frequently  the  streptococcus  pyogenes,  occasionally  tht 

gonococcus.  Among  the  more  probable  sources  of  infection  may  be' 
mentioned  an  unhealthy  state  of  the  infant's  umbilicus,  infantile  furun- 
culosis,  ophthalmia  neonatorum,  and  vaginal  discharges,  either  leucorrhcea 
or  gonorrhceal.  Pathologists  and  clinicians,  however,  are  not  agreed  as  t( 
whether  the  mammary  ducts  or  the  lymphatics  are  the  usual  channel 
along  which  the  microbes  reach  the  interior  of  the  gland.  Certain  it  i: 
that  fissures  and  abrasions  of  the  nipple  are  almost  invariably  met  with  ii 
patients  suffering  from  mammary  abscess.  Mr.  Sheild  states  that  he  ha 

"  never  seen  a  case  of  acute  mammary  abscess  in  a  young  woman  withou , 
being  able  to  observe  by  the  aid  of  a  lens  breaches  of  surface  in  the  vicinit; 
of  the  nipple,  by  which  organisms  might  readily  enter  the  lacteal  channels. 

The  abscess  not  infrequently  follows  upon  an  attack  of  lymphangiti' 
starting  from  an  inflamed  fissure.  According  to  one  view,  the  lymphangitis 
in  addition  to  spreading  from  the  nipple  to  the  surrounding  skin,  extend 
along  the  intramammary  lymphatics  into  the  connective  tissue  stroma  c 

the  breast,  where  it  gives  rise  to  what  is  practically  a  phlegmonous  celluliti.' 
According  to  the  other  view,  the  organisms  first  multiply  in  the  infecte 
tissues,  and  then  enter  the  ducts,  along  which  they  spread  to  give  rise  to 
suppurative  catarrhal  inflammation  of  the  parenchyma,  which  soon  spread 
to  the  interacinous  lymph  spaces.  No  doubt  both  views  are  correct ;  th 
lymphatics  of  the  breast  are  so  closely  related  to  the  parenchyma  tha 
infection  very  readily  spreads  from  the  one  to  the  other. 

Microscopically,  the  infected  lobules  are  seen  to  be  the  seat  of  a  dens 
small-celled  infiltration  which  rapidly  destroys  the  epithelium  of  the  acin 
These  foci  undergo  purulent  softening  which  infiltrates  the  adjacent  tissu 
and  by  their  enlargement  and  coalescence  form  larger  collections  separated  f 
first  by  the  denser  tissue  of  the  interlobular  stroma.  This  tissue  serves  to  coi 
fine  the  pus  under  considerable  tension,  which  in  the  later  stages  is  diminishe 
by  the  inflammatory  softening  and  necrosis  of  the  interlobular  sept 
Ultimately  there  is  formed  an  irregular,  loculated,  and  diverticulated  absce 
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cavity  with  ragged  sloughing  walls.  The  abscess  may  be  confined  to  one 
lobe,  or  the  greater  part  of  the  gland  may  be  affected  from  the  first,  or  one 
lobe  involved  after  another.  The  resulting  abscess  is  spoken  of  as  intra- 
Hiarnmary,  premammary,  or  retromammary,  in  accordance  with  the  situation 
of  the  pus,  whether  in  the  substance  of  the  gland,  under  the  areola,  or  in 
the  loose  areolar  tissue  between  the  breast  and  the  pectoral  muscle. 

Clinical  Features. — The  premammary  abscess  may  take  the  form  of  a 
suppurative  cellulitis,  secondary  to  a  lymphangitis  starting  from  a  fissure 
or  ulcer  about  the  nipple  ;  or  it  may  result  from  a  suppurative  inflammation 
of  one  of  the  large  sebaceous  glands  of  the  areola ;  or  from  a  suppurative 
mastitis  originating  in  one  of  the  superficial  lobules  of  the  parenchyma 
situated  under  the  areola.  In  all  these  varieties  the  skin  becomes 
reddened  at  an  early  stage.  There  is  less  pain  and  tension  than  in  the 
intramammary  variety,  and  the  constitutional  symptoms  are  not  so  severe. 
If  left  to  itself  the  abscess  soon  points  and  bursts  spontaneously ;  occasionally 
the  skin  becomes  extensively  undermined  and  destroyed. 

The  intramammary  abscess  is  a  more  serious  condition.  The  earliest 
signs  are  that  the  patient  complains  of  a  feeling  of  heat,  weight,  and  tension 
in  a  part  of  the  breast  which  is  tender  to  the  touch.  The  pain,  which  is 
greatly  aggravated  by  suckling,  becomes  more  severe  and  of  a  lancinating 
and  throbbing  character.  The  patient  experiences  a  sense  of  chilliness, 
and  there  is  often  a  distinct  rigor.  In  severe  cases  the  fever  is  high 
and  often  attended  with  delirium. 

The  whole  breast  is  seen  to  be  enlarged,  and  there  is  a  local  fulness  at  the 
seat  of  abscess-formation.  To  the  feel  this  area  is  firm,  brawny,  and  exquisitely 
tender,  and  the  local  temperature  is  distinctly  elevated.  The  skin  is  slightly 
cedematous,  and  its  veins  engorged.  At  a  variable  time  after  the  onset  of 
the  symptoms,  depending  upon  the  depth  of  the  affected  area  and  the 
severity  of  the  process,  an  area  of  softening  or  of  deep-seated  elastic  fluctua- 

tion can  be  made  out  by  careful  palpation  of  the  phlegmonous  mass. 
Fluctuation  gradually  becomes  more  distinct,  the  skin  becomes  red  and 
glazed,  and,  if  the  abscess  be  left  to  nature,  pointing  and  spontaneous 
evacuation  take  place.  Coincident  with  the  maturation  of  the  abscess, 
there  is  generally  a  diminution  in  the  severity  of  the  pain  and  constitutional 
disturbance. 

Unfortunately  fresh  areas  of  the  breast  are  liable  to  become  in- 
fected, leading,  after  an  interval  of  a  few  days,  to  a  second  abscess,  and 

others  may  form  in  rapid  succession  until  the  whole  organ  is  involved.  If 
neglected  the  abscesses  burst,  and  saprophytic  organisms  become  added  to 
:he  pyogenic  cocci  originally  present.  Under  these  circumstances  the 
Datient  suffers  from  hectic  fever  (chronic  saprsemia)  and  exhaustion,  conse- 

quent upon  the  copious  and  persistent  discharge  from  the  septic  sinuses. 
The  acute  retromammary  abscess  is  generally  due  to  the  rupture  of  a 

leep-seated  intramammary  abscess  into  the  loose  areolar  tissue  between  the 
>reast  and  the  pectoral  muscle.  Much  more  rarely  is  the  abscess  a 
nanifestation  of  a  pysemic  condition  secondary  to  puerperal  endometritis, 

'he  pus  collects  in  large  quantity  in  the  loose  retromammary  tissue.  The 
reast  is  pushed  bodily  forwards,  and  the  organ  presents  a  characteristically 
prominent  and  almost  hemispherical  appearance. 

Compared  with  the  intramammary  abscess  the  pain  and  constitutional 

■  'jrnptoms  are  generally  less  pronounced,  and  the  tension  is  not  so  great. 
On  palpation  the  breast  feels  as  if  it  were  resting  upon  a  water  cushion, 

ad  fluctuation  may  readily  be  elicited  by  placing  one  hand  above  and  the 
sfcher  below  the  organ.     If  left  to  itself  the  abscess  generally  points  at  the 
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margin  of  the  outer  hemisphere ;  occasionally  it  reaches  the  surface  through 
the  thin  upper  and  inner  margin. 

Treatment. — A  'premammary  abscess  should  be  opened  early  by  a 
comparatively  small  incision  radiating  from  the  nipple.  The  healing  is 
hastened  by  curetting  the  wall  of  the  cavity  with  a  sharp  spoon.  If  the 
abscess  is  small,  one  or  two  strands  of  iodoform  worsted  are  introduced  in 

preference  to  a  drainage-tube.  These  may  be  removed  on  the  third  day, 
after  which  healthy  granulation  and  cicatrisation  rapidly  occur,  so  that  in 
many  cases  nursing  of  the  infant  need  not  be  abandoned. 

Care  must  be  taken  to  distinguish  between  a  simple  localised  engorgement 
of  the  breast  and  the  early  stage  of  an  intramammary  abscess.  If  an  incision 
be  made  in  the  former  condition  severe  haemorrhage  may  result.  In  cases  of 
doubt  the  milk  should  be  examined  for  micro-organisms,  and  the  indurated 
area  should  be  carefully  palpated  morning  and  evening  in  search  of  any  sign 
of  softening  or  deep  fluctuation.  As  soon  as  either  is  discovered  no  time  is 
to  be  lost  in  having  recourse  to  the  knife.  Every  possible  means  must  be 
taken  to  prevent  contamination  of  the  abscess  with  saprophytic  organisms, 
otherwise  the  abscess  will  go  on  discharging  for  a  lengthened  period,  and 
persistent  sinuses  are  liable  to  form.  A  general  anaesthetic  should  be  admin- 

istered, as  the  part  is  much  too  tender  to  admit  of  the  skin  being  thoroughly 
purified  without  it.  The  incision  should  have  a  direction  radiating  from 
the  nipple,  with  the  double  object  of  sparing  the  vessels  as  well  as  the 
ducts.  It  should  be  made  directly  over  the  softened  or  fluctuating  area  of 
the  phlegmon,  and  it  should  be  at  least  large  enough  to  readily  admit  the 
finger,  which  must  be  introduced  into  the  cavity  in  order  to  freely  break 
down  the  sloughing  remains  of  the  intralobular  septa  which  ̂ separate  the 
various  loculi  of  the  abscess.  One  or  more  counter- openings  are  often 
necessary,  as  free  drainage  is  all-important. 

Some  surgeons,  with  whom  the  writer  cannot  agree,  are  opposed  to 
free  incisions  and  counter-openings,  believing  that  they  favour  a  spread 
of  the  inflammation  by  exposing  healthy  areas  to  microbic  infection. 
He  holds,  on  the  contrary,  that  phlegmonous  inflammations  of  the  breast 
should  be  treated  on  the  same  principles  as  those  occurring  elsewhere, 
and  that  the  surgeon  will  do  better  to  err  on  the  side  of  too  free,  rather 
than  of  too  limited,  incisions.  If  outlying  suppurative  foci  are  present, 
the  wound  should  be  opened  out  with  retractors  and  the  foci  removed 
with  a  sharp  spoon,  aided,  if  necessary,  by  scissors.  The  wound,  if 
larger  than  is  necessary  to  admit  a  large  drainage-tube,  may  be  partially 
closed  by  the  introduction  of  one  or  two  deep  silkworm -gut  sutures. 
The  drainage-tube  should  not  be  kept  in  longer  than  is  necessary,  as  it 
tends  to  favour  the  formation  of  sinuses.  Irrigation  of  the  abscess  at 
the  time  of  operation  with  a  hot  weak  antiseptic  or  sterile  lotion  has  the 
advantage  of  washing  away  a  quantity  of  sloughing  tissue,  while  at  the 
same  time  it  arrests  the  bleeding.  If  the  haemorrhage  prove  troublesome 
the  cavity  should  be  firmly  packed  around  a  glass  drainage-tube.  Billroth 
records  a  case  in  which  this  did  not  suffice,  but  in  which  packing  witl 
gauze  soaked  in  turpentine  proved  successful. 

The  old  plan  of  daily  syringing  out  the  abscess  with  a  strong  antiseptic 
solution  should  be  had  recourse  to  only  in  the  event  of  saprophytic  contami 
nation ;  in  the  absence  of  the  latter  it  is  to  be  condemned,  as  it  delay.1 
healing  by  lowering  the  vitality  of  the  granulations  lining  the  abscess. 

A  moist  antiseptic  dressing  is  applied  next  the  skin,  and  over  this  ; 
liberal  amount  of  sublimated  wool  which  should  extend  well  down  toward:; 
the  abdomen.     The  arm  should  be  bandaged  to  the  chest. 
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When  the  abscess  occurs  towards  the  end  of  lactation,  and  the  patient's 
general  health  is  much  reduced,  a  quinine  and  iron  tonic,  combined  with 
some  alcohol  and  a  liberal  diet,  will  prove  of  value. 

An  acute  retromammary  abscess  should  be  opened  through  an  incision 
at  the  margin  of  the  lower  and  outer  quadrant.  After  the  pus  has  been 
evacuated,  the  breast,  which  had  been  previously  floated  up,  may  sink  down 
and  interfere  somewhat  with  the  drainage ;  when  this  happens,  a  second 
incision  should  be  made  towards  the  sterno-clavicular  margin  of  the  breast. 

When  persistent  sinuses  remain  after  puerperal  mastitis  the  history  is 
generally  somewhat  as  follows :  the  sinuses  have  existed  for  several  months 
or  even  for  a  year  or  so ;  they  date  back  from  the  last  puerperium,  or,  it 
may  be,  from  the  one  before.  The  original  abscess,  which  had  been  allowed 
to  burst  spontaneously,  or  had  been  imperfectly  drained,  was  allowed  to 
become  infected  with  saprophytic  organisms,  and  a  succession  of  abscesses 
formed  at  different  parts  of  the  breast. 

The  patient  is  pale  and  unhealthy-looking,  and  there  will  probably  be 
some  fever  of  a  more  or  less  hectic  type.  Should  she  become  pregnant  and 
persist  in  nursing  with  the  sound  breast,  not  only  are  fresh  abscesses  almost 
certain  to  form  in  the  diseased  breast,  but  the  sound  one  is  also  very  liable 
to  suppurate,  due  to  contamination  of  its  ducts  with  the  discharges  from 
the  diseased  organ.  Nursing  must  therefore  be  prohibited.  Such  persistent 
sinus-formation  will  be  prevented  by  early- operation,  free  drainage,  and  the 
prevention  of  saprophytic  contamination. 

To  bring  about  healing  of  the  sinuses  the  patient  should  be 
anaesthetised,  and  the  sinuses  thoroughly  scraped  out  and  swabbed  with 
pure  liquid  carbolic  acid;  they  are  then  stuffed  with  iodoform  gauze  or 
iodoform  worsted.  If  the  sinus  is  blind,  it  should  either  be  laid  freely  open, 
or  a  counter-opening  should  be  made  and  the  channel  stuffed.  If  this 
does  not  suffice,  the  whole  sinus,  along  with  a  wedge  of  adjacent  breast 
tissue,  should  be  excised,  and  the  surfaces  brought  together  with  deep  silk- 

worm-gut sutures.  Should  the  sinus  proceed  from  a  firm  and  deeply-seated 
induration,  the  possibility  of  a  superimplanted  malignant  affection  must  be 
kept  in  mind.  In  such  a  case  the  axilla  should  be  carefully  examined,  and, 
if  there  be  any  doubt  about  the  diagnosis,  the  surgeon  must  obtain  the 
consent  of  the  patient  to  remove  the  whole  breast  should  further  investiga- 

tion at  the  time  of  operation  reveal  a  state  of  malignancy.  When  the 
breast  is  riddled  with  a  network  of  anastomosing  sinuses,  excision  of  the 
whole  organ  is  the  only  course  open  to  the  surgeon. 

When  a  mammary  abscess  ulcerates  into  a  large  duct,  or  when  the  latter 
is  wounded  in  opening  the  abscess,  a  milk  fistula  is  liable  to  form.  The 
fistula  is  not  a  serious  complication,  as  it  is  almost  certain  to  close  with  the 
cessation  of  lactation. 

Chronic  Mastitis. — For  descriptive  as  well  as  practical  purposes  we  may 
speak,  apart  from  the  chronic  suppurative  forms,  of  two  main  varieties  of 
nastitis,  viz.  the  interstitial  and  the  lobular,  both  of  which  may  involve 
iither  the  whole  breast  or  only  a  part  of  it.  In  the  interstitial  form  the 
nflammation  especially  affects  the  stroma,  involving  the  interlobular,  as 
veil  as  the  interacinous,  connective  tissue.  In  the  latter  form  the  in- 
'iammation  is  mainly  parenchymatous;  that  is  to  say,  it  is  practically 
tonfmed  to  the  lobules  of  the  gland,  and  involves  therefore  the  acini  and 
he  ducts  along  with  the  interacinous  connective  tissue.  The  changes  in 

he  parenchyma  very  frequently  lead  to  the  formation  of  cysts,  hence  under- 
pins heading  is  included  multiple  cystic  disease  of  the  breast.  The  lobular 

i  ariety  may  also  be  associated  with  the  formation  of  small  flbro-adenomatous 
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nodules,  the  result  of  an  inflammatory  hyperplasia  and  sclerosis  of  the 
interacinous  connective  tissue  of  certain  of  the  lobules.  Lastly,  the  disease 
may  be  still  further  complicated  by  the  formation  of  papillomatous  or  villous 
ingroioths  within  the  dilated  ducts  and  cysts,  thus  bringing  the  affection 
into  close  relationship  with  the  simple  epithelial  neoplasms.  Hence  the 
changes,  both  in  the  connective  tissue  and  in  the  epithelium,  may  reach  a 
point  at  which  it  is  difficult  to  say  where  simple  inflammatory  connective 
tissue  hyperplasia  and  simple  epithelial  proliferation  end,  and  where  true 
tumour  formation  (neoplasia)  begins.  It  is  not  surprising,  therefore,  that 
in  recent  years  so  much  attention  should  have  been  directed  to  a  disease 
which  opens  up  questions  of  such  wide  interest  to  the  pathologist  and  of 
such  importance  to  the  surgeon. 

Diffuse  Interstitial  Mastitis  {General  Fibrosis  of  the  Mamma). — This  is 
a  rare  affection.  The  etiology  and  pathogenesis  are  even  more  obscure  than  in 
the  case  of  diffuse  lobular  mastitis.  The  proliferative  changes  in  the  glandular 
epithelium  are  much  less  marked  than  in  the  lobular  form,  and,  unlike  the 

'.     '"       -  .    ": 

Fig.  7.— Vertical  slice  through  the  mamma  of  a  stout  woman  who  suffered  for  two  years  from  multiple  sinuses; 
resulting  from  puerperal  mastitis.  The  breast  tissue,  arranged  in  the  form  of  an  irregular  network,  shows 
several  contracted  sinuses  cut  transversely. 

latter,  there  is  no  tendency  to  the  formation  of  cysts.  As  a  rule  only  one  j 
breast  is  affected.  The  disease,  which  occurs  in  the  married  as  well  as  in 
the  single,  seldom  begins  before  the  fortieth  year,  and  is  most  frequently 
met  with  about  the  time  of  the  menopause.  There  is  no  history  of  injury 
or  of  a  previous  mastitis.  The  onset  is  very  insidious  and  the  progress 
exceedingly  slow.     Little  or  no  pain  is  complained  of. 

When  the  disease  is  well  developed  the  breast  is  found  to  be  enlarged 
and  prominent,  the  skin  normal  and  non-adherent,  and  the  nipple  usually 
small  or  somewhat  retracted.  The  organ  is  firmer  than  normal,  and  freely 
movable  upon  the  pectoral  muscle.  The  limits  of  the  corpus  mammae  are 
well  defined,  and,  while  some  parts  feel  firmer  than  others,  it  lacks  altogethei 
the  coarsely  granular  feel  of  a  lobular  mastitis.  The  axillary  glands  are 
normal. 

On  slicing  the  freshly  removed  organ  the  enlarged  corpus  mamma?  is  seer 
to  be  represented  by  a  compact  mass  of  dull  white,  tough,  fibrous  tissue 
with  scarcely  any  parenchyma  visible  to  the  naked  eye. 

The  microscope  shows  everywhere  an  increased  amount  of  dense  arte 
somewhat  sclerosed  fibrous  tissue,  very  poor  both  in  connective  tissue  anc 
corpuscles  and  blood-vessels.     Here  and  there,  at  wide  intervals,  are  th< 



MAMMAEY  GLAND,  DISEASES  OF  295 

mammary  ducts,  connected  with  which  are  a  few  atrophied  acini.  There 
is  a  want  of  differentiation  between  intralobular  and  interlobular  connective 
tissue,  and  the  fatty  tissue  of  the  mamma  is  almost  entirely  replaced  by 
fibrous  tissue.  From  the  absence  of  any  signs  of  inflammation,  either 
clinically  or  histologically,  the  name  diffuse  fibrosis,  originally  given  to  the 
affection  by  Virchow,  is  very  appropriate. 

The  disease  differs  from  hypertrophy  of  the  mamma  in  that  the  fibrous 
overgrowth  is  not  progressive.  After  a  variable  duration,  lasting  generally  for 
many  months,  or  even  two  or  three  years,  the  disease  comes  to  a  standstill. 
More  rarely  the  fibrous  tissue  undergoes  an  irregular  cicatricial  atrophy 
leading  to  retraction  of  the  nipple,  irregular  puckering  of  the  skin,  and 
shrinkage  of  the  whole  organ. 

Although  a  rare  disease,  the  writer  has  deemed  it  advisable  to 
dwell  upon  it  on  account  of  the  fact  that  it  is  very  liable  to  be 
mistaken  for  a  diffuse  carcinoma :  the  few  specimens  which  the  writer 
has  had  an  opportunity  of  examining  have  all  been  removed  on  this 

supposition.  The  long  history,  the  consistence  of  the  organ, — firm  and 
tough  instead  of  dense  and  hard, — and  the  absence  of  lymphatic  glandular 
enlargement,  are  the  main  features  which  serve  to  distinguish  it  from 
carcinoma.  It  must  be  admitted,  however,  that  in  the  stage  of  cicatricial 

atrophy  with  puckering  of  the  skin  and  retraction  of  the  nipple,  the  re- 
semblance to  a  diffuse  atrophic  scirrhus  is  so  close  that  a  clinical  diagnosis 

may  be  impossible. 
Treatment. — As  pointed  out  by  Sheild,  the  disease  is  so  closely  analogous 

to  the  syphilitic  interstitial  inflammations  of  glandular  organs  that  a  specific 
history  should  be  carefully  inquired  into,  and,  even  if  this  cannot  be  elicited, 
a  course  of  iodide  of  potassium  along  with  mercurial  inunction  should 
always  be  given  a  trial.  The  inunction  may,  with  advantage,  be  combined 
with  strapping  and  a  firmly  applied  bandage.  The  liniment  of  the  iodide 
of  potassium  is  another  useful  local  application.  In  the  early  stage,  when 
the  disease  is  advancing,  a  belladonna  plaster  should  be  applied.  In  cases 
where  the  diagnosis  is  at  all  doubtful  a  diagnostic  incision  should  be  made, 
and  if  this  does  not  suffice  to  clear  up  the  doubt  the  organ  should  be 
removed. 

Chronic  Lobular  Mastitis  and  Multiple  Cystic  Disease. — Fibroma 
mammae,  lobulare  (Virchow) ;  Mastitis  chronica  cystica  (Konig) ;  Maladie 
eystique  de  la  mamelle  (Reclus). 

This  is  an  interesting  and  important  affection  of  the  mamma,  both 
from  the  pathological  and  clinical  point  of  view.  The  nature  and 
pathology  of  the  disease  has  given  rise  to  considerable  discussion,  and  it 
is  not .  surprising,  therefore,  to  find  it  described  under  a  variety  of  names, 
the  particular  designation  selected  depending  upon  whether  the  inflam- 

matory, the  cystic,  or  the  neoplastic  element  is  regarded  as  the  essential 
factor  in  the  morbid  process.  From  personal  observation  the  writer 
regards  the  condition  as  a  chronic  lobular  mastitis,  which  is  attended  with 
proliferative  as  well  as  degenerative  and  cystic  changes  on  the  part  of  the 
epithelium  of  the  gland  parenchyma.  The  disease  has  a  close  analogy  to 

the  early,  or  glandular,  stage  of  prostatic  hypertrophy.  The  term  "mastitis 
chronica  cystica "  (Konig)  is  that  which  best  expresses  the  nature  of  the disease. 

The  disease  is  usually  met  with  in  unmarried,  or  in  married  but  child- 
less, women  from  thirty  to  forty  years  of  age.  Both  breasts  are  almost 

invariably  affected,  either  simultaneously  or  one  after  the  other.  There 
is  seldom  any  history  of  injury,  but  the  irritation  of  badly  fitting  corsets 
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may  in  some  instances  be  an  element  in  the  causation.  The  subjects  of 

the  disease  are  commonly  spare,  and  rather  delicate-looking,  women  who 
are  very  frequently  the  subjects  of  dysmenorrhcea. 

The  patient  generally  complains  that  for  some  time  back  she  has  had 
some  uneasiness  in  the  breast  of  the  nature  of  a  sensation  of  increased  weight 
and  fulness,  accompanied  frequently  by  sharp  stinging  or  tearing  pains  which 
may  shoot  up  towards  the  shoulder  or  down  the  arm.  These  pains,  brought 
on  at  first  by  any  stretching  or  straining  movements  of  the  arm,  or  by 
handling  the  breast,  may  occur  spontaneously  and  may  even  interfere 
with  sleep.  The  subjective  symptoms  are  always  more  severe  during  the 
catamenial  period. 

Inspection  does  not  usually  reveal  any  objective  signs  except  perhaps  a 
slight  increased  fulness  at  some  parts  of  the  breast.  The  skin  over  the 
breast  is  normal ;  on  squeezing  the  organ  a  little  yellowish,  mucoid  fluid  can 
often  be  expressed  from  the  nipple. 

Careful  palpation  shows  that  the  organ  is  somewhat  firmer  and  less 

uniform  in  consistence  than  normal ;  the  breast-tissue  has  a  coarse  or  knotty 
feel,  due  partly  to  enlargement  and  induration  of  its  lobules,  and  partly  to  the 

presence  of  small  shot-like  cysts. 

One  or  more  of  the  lobules  or  cysts  may  enlarge  to  form  a  little  "  tumour," 
and  it  is  generally  the  presence  of  this  "  knot "  or  "  lump  "  which  causes 
the  patient  to  seek  advice.  Not  infrequently  the  lump  is  large  enough 
to  give  rise  to  a  visible  prominence,  and  the  patient  becomes  alarmed  as  to 
the  possibility  of  cancer,  which  is  too  often  erroneously  diagnosed. 

Morbid  Anatomy. — On  slicing  up  the  organ,  the  corpus  mammaa  will  be  found 
to  be  well  developed  and  to  contain  but  little  intramammary  fat.  To  the  knife 
as  well  as  to  the  touch  the  fibrous  stroma  is  tough  and  yielding,  but  not  hard  and 
grating  as  in  malignant  disease.  Moreover,  it  will  be  observed  that  the  indurated 
areas  are  less  defined  than  would  be  expected  from  clinical  examination,  thus 
differing  from  the  indurations  of  malignant  disease.  The  gland  parenchyma  is 
usually  more  abundant,  and  its  ultimate  lobules  larger  than  in  the  normal  resting 
gland.  The  ducts  are  generally  somewhat  dilated,  and  often  contain  a  thick 
mucoid  or  creamy -looking  fluid.  Scattered  throughout  the  gland  are  many 
small  tense  cysts,  which  are  most  numerous  towards  the  deep  surface  and  peri- 

pheral parts  of  the  gland.  They  vary  in  size  from  a  mustard  seed  or  less  to  a  pea, 
while  to  the  feel  they  are  tense  and  shot-like.  Occasionally  one  or  more  of  the 
cysts  may  enlarge  to  form  a  distinct  tumour  the  size  of  a  cherry  or  a  bantam's  egg. 
The  cysts  are  generally  isolated,  though  occasionally  several  are  clustered  together. 
Their  walls  are  formed  by,  and  therefore  inseparable  from,  the  breast  tissue  in 
which  they  are  embedded,  a  fact  worthy  of  note  from  the  operative  point  of  view, 
as  it  explains  why  they  cannot  be  shelled  out.  They  are  more  or  less  spherical 
and  filled  with  a  viscid  mucoid  fluid,  which  is  sometimes  clear  and  colour- 

less, but  more  frequently  turbid  and  of  a  yellowish,  brownish,  or  greenish  colour. 
Microscopically,  the  contents  consist  of  granular  detritus  mixed  with  degenerating 
epithelial  cells,  either  granular  or  dropsical.  The  larger  cysts  may  contain 
cholesterine  crystals  and  altered  blood  pigment. 

The  morbid  histology  of  the  affection  is  characterised  by  the  great  variety  of 
the  appearances  which  are  met  with.  The  changes  are  confined  almost  entirely 
to  the  ultimate  lobules  of  the  parenchyma,  that  is  to  say,  to  the  gland  acini  and 
smaller  ducts,  along  with  the  vascular  connective  tissue  stroma  which  immediately 
supports  them,  viz.  the  intralobular  or  interacinous  connective  tissue. 

Many  of  the  lobules  are  quite  healthy.  In  others  the  early  change  consists  in  a 
proliferation  of  the  interacinous  connective  tissue,  along  with  some  enlargement  of  the 
acini  and  proliferation  of  their  epithelial  lining.  In  some  lobules  the  interacinous 
connective  tissue  is  increased  in  amount  and  altered  in  character,  being  sclerosed 
and  poor  in  connective  tissue  corpuscles  and  blood-vessels.  The  acini  are  there- 

fore widely  separated,  as  well  as  deformed  and  atrophied  by  the  pressure  of  the 
cicatrising  interacinous  tissue  ;  here  and  there  the  latter  may  be  seen  to  push  its 
way  into  a  dilated  acinus  or  intralobular  duct  in  the  form  of  a  more  or  less 
pedunculated  simple  or  somewhat  papilliform  intracanalicular  fibrous  growth. 
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When  several  adjacent  lobules  are  similarly  affected  there  is  produced  an  innam- 

Fio.  8. — Chronic  lobular  mastitis  and  multiple  cystic  disease  ;  from  an  unmarried  woman  aged  40.  The  normal 
grape-like  arrangement  of  the  ultimate  lobules  of  the  parenchyma  around  one  of  the  ducts  is  well  shown. 
The  stroma  surrounding  the  duct  is  sclerosed  ;  the  interacinous  connective  tissue  is  increased  in  amount, 
and  shows  a  connective  tissue  proliferation  and  a  slight  leucocyte  infiltration.  Some  of  the  acini  are 
dilated,  others  compressed  ;  the  epithelium  of  the  acini  is  proliferating,  but  is  confined  within  the  basement 
membrane.    To  the  extreme  right  is  a  portion  of  the  wall  of  a  small  cyst. 

Fig.  9.— From  the  same  case  as  Fig.  8.  Shows  a  variety  of  changes  in  the  parenchyma  ;  in  some  of  the  lobules 
the  acini  are  enlarged  and  lined  by  columnar  cells,  in  others  the  acini  are  compressed  and  atrophied.  To 
the  right  of  the  field  are  portions  of  two  dilated  ducts  containing  papillomatous  ingrowths.  Interlobular 
tissue  somewhat  sclerosed. 

matory  fibro-adenomatous  nodule  sufficiently  large  to  be  detected  clinically  as  a 
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small  nodule  or  tumour-like  growth.  Occasionally  several  such  nodules  may  be 
detected  in  the  same  breast,  which  shows  all  the  stages  of  their  evolution  from  a 
normal  lobule.  These  little  tumours  afford,  therefore,  an  excellent  illustration  of 
the  close  relationship  between  a  growth  the  result  of  a  simple  inflammatory  con- 

nective tissue  hyperplasia,  and  a  true  tumour. 
In  other  lobules,  again,  it  is  the  epithelium  which  is  chiefly  affected,  the  acini 

being  enlarged  and  full  of  proliferating  epithelial  cells  ;  other  acini  are  merely 
dilated  into  microscopic  cysts  lined  with  a  single  layer  of  cubical  or  low  columnar 
epithelium.      Occasionally  one  meets  with  a  lobule  all  the  acini  of  which  are 
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Fig.  10. — Chronic  lobular  mastitis  from  an  unmarried  woman  aged  38.     The  upper  part  of  the  field  shows 
a  lobule  which  has  been  converted  into  a  fibro-adenomatous  nodule. 

dilated,  and  lined  with  a  single  layer  of  tall  cylindrical  cells  placed  upon  an 
hypertrophied  basement  membrane  lined  by  peculiar  elongated  spindle-shaped 
cells.  These  minute  acinous  cysts  are  sometimes  filled  with  mucoid  or  colloid- 
looking  globules,  some  of  which  may  be  seen  to  protrude  from  the  free  end  of  the 
cylindrical  cells.  Others  of  the  cysts  contain  delicate  papillary  projections,  also 
covered  by  similar  cylindrical  cells. 

A  careful  study  of  the  mode  of  formation  of  the  small  cysts  which  are  visible 
to  the  naked  eye  has  convinced  the  writer  that,  while  some  may  be  due  to 
dilatation  of  the  duct,  the  majority  are  the  result  of  degenerative  changes  in  the 
acini.  The  irritation  of  the  mamma,  which  proceeds  probably  from  the  pelvic 
sexual  organs,  or  possibly  from  a  microbic  infection  of  the  ducts,  throws  the 
mammary  epithelium  into  a  state  of  morbid  activity,  the  functional  result  of 
which  is  the  production  of  a  mucoid  fluid,  which,  as  it  accumulates,  leads  to 
pressure,  atrophy,  and  destruction  of  the  walls  of  the  acini,  ending  finally  in  the 
formation  of  a  cyst  whose  wall  is  formed  by  the  surrounding  perilobular  con- 
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nective  tissue.  In  support  of  this  explanation  of  their  mode  of  origin  may  be 
adduced  the  circumstance  that  the  cysts  are  often  in  clusters,  and  that  remains  of 
interacinous  and  interlobular  septa  are  frequently  seen  projecting  into  them.  In 
the  larger  cysts  all  trace  of  an  epithelial  lining  disappears,  and  this,  presumably, 
is  why  they  are  sometimes,  though  quite  erroneously,  regarded  as  serous  or 
lymphatic  cysts. 

Course  and  Termination. — The  disease  runs  a  slow  course.  Resolution 

may  gradually  take  place,  especially  at  the  menopause  when  atrophy  oi' 
the  parenchyma  normally  occurs.  Frequently,  however,  slow  enlargement 
of  one  or  more  of  the  cysts  takes  place  and  calls  for  operative  treatment, 
and  this  enlargement  may  subsequently  affect  other  cysts.  Sudden  enlarge- 

ment of  a  cyst  points  to  haemorrhage  into  it. 
Occasionally  the  cystic  degeneration  of  the  parenchyma  becomes 

more  and  more  marked  until  the  whole  organ  is  riddled  with  cysts ; 
these,  as  they  enlarge,  cause  atrophy  and  condensation  of  the  intervening 
tissue,  until  finally  the  breast  is  represented  by  an  aggregation  of  cysts  of 
various  sizes  separated  by  thin,  membranous-looking,  and  often  imperfect 
septa.  Nowadays,  however,  the  disease  is  rarely  allowed  to  advance  to 
such  an  extent,  but  examples  of  it  will  be  found  in  most  museums. 

There  is  no  evidence  to  show  that  the  proliferative  epithelial  changes 
are  precancerous  and  destined  to  develop  into  carcinoma.  In  the 
exceptional  cases  in  which  this  does  occur,  the  writer  is  of  opinion  that  the 
variety  of  cancer  which  results  is  the  least  malignant  form,  viz.  that  which 
has  been  described  by  Halstead  under  the  name  of  adeno -carcinoma. 

Treatment. — In  the  early  stages  of  the  trouble  no  active  treatment  is 
called  for.  The  subjects  of  the  affection  are  often  neurotic  and  unduly 

anxious  as  to  the  nature  of  the  condition.  The  patient's  mind  should  be 
relieved,  and  steps  should  be  taken  to  improve  the  general  health,  and  to 
remedy  any  disturbance  in  the  functions  of  the  generative  organs.  Great 
benefit  is  sometimes  derived  from  change  of  air  and  the  provision  of  a 
healthy  occupation.  Locally,  a  compress  bandage  or  strapping  may  be 
applied,  the  latter  being  especially  useful  if  the  patient  is  in  the  habit  of 
frequently  handling  the  organ.  If  pain  be  the  chief  complaint,  a  belladonna 
application  should  be  prescribed.  Should  the  patient  complain  of  a  painful, 
enlarged,  and  indurated  lobule,  the  surgeon  should  not  hesitate  to  excise  it, 
as  when  once  the  mental  anxiety  is  removed  it  will  generally  be  found  that 
further  treatment  is  neither  solicited  nor  required.  Should  one  of  the 
cysts  become  enlarged  it  should  be  excised. 

In  regard  to  the  operation,  it  must  be  remembered  that  the  cyst  has  no 
definite  walls  and  cannot  therefore  be  shelled  out ;  that  it  is  often  deeply 
seated ;  that  the  adjacent  indurated  and  sclerosed  breast-tissue  must  be 
removed  along  with  the  cyst,  and  that  some  haemorrhage  is  to  be  anticipated. 
It  is  advisable,  therefore,  to  administer  a  general  anaesthetic  rather  than  to 
attempt  to  do  the  operation  under  cocaine. 

In  cutting  down  upon  the  cyst  the  part  of  the  breast  containing  it 
should  be  fixed  between  the  finger  and  thumb,  and  the  incision 
should  be  made  in  a  direction  radiating  from  the  nipple.  When  the 
breast-tissue  is  reached  the  wound  is  opened  up  by  retractors.  The 
portion  of  breast  containing  the  cyst  is  grasped  with  vulsella  forceps, 
pulled  forwards,  and  resected.  If  the  cyst  be  accidentally  opened,  its 
removal  will  be  facilitated  by  stuffing  it  with  gauze.  The  divided  vessels 

t  of  the  breast  substance  are  difficult  to  ligature  in  consequence  of  the  compact 
nature  of  the  fibrous  tissue  ;  plugging  of  the  wound  for  a  few  minutes,  how- 

4  ever,  generally  suffices  to  arrest  the  bleeding.     The  cut  surfaces  of  the 
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corpus  mammae  may  be  brought  together  with  one  or  two  buried  catgut 
sutures,  or  with  deep  sutures  of  silk-worm  gut  including  the  skin.  It  is 
advisable  to  introduce  a  drainage-tube  or  strip  of  gauze,  as  there  is  generally- 
some  oozing.  A  stitch  may  be  introduced  at  the  site  of  the  drain  and  left 
untied ;  on  removal  of  the  latter  at  the  end  of  forty-eight  hours,  the  open- 

ing is  closed  by  tying  the  suture. 
It  not  infrequently  happens  that  an  incision  made  into  a  portion  of  the 

breast  leads  to  the  discovery  of  other  cysts  in  the  neighbourhood.  It  is  im- 
portant, therefore,  before  operating,  to  obtain  the  sanction  of  the  patient  to 

remove  the  whole  organ  if  necessary ;  this  is  a  procedure  which  should  certainly 
be  followed  if  duct  papillomata  or  intracystic  growths  be  detected.  The 
axilla,  however,  need  not  be  interfered  with.  If  the  patient  does  not  con- 

sent to  complete  excision,  the  smaller  cysts  which  are  left  must  be  dealt 

Pig.  11. — Small  painful  inflammatory  libro-adenomatous  nodule  removed  from  a  patient  suffering  from  chronie 
lobular  mastitis.  The  "  tumour  "  is  chiefly  made  up  of  an  inflammatory  overgrowth  of  the  interacinous 
tissue  which  deforms  and  often  projects  into  the  acini  as  irregular  pedunculated  ingrowths  forming  one 
variety  of  the  so-called  intra-canalicular  fibro-adenoma. 

with  at  a  future  time  should  they  become  enlarged.  As  the  disease  is  often 
bilateral  both  breasts  may,  unfortunately,  have  to  be  sacrificed. 

It  is  frequently  a  difficult  matter  to  decide  as  to  the  extent  of  the  surgical 
interference  demanded  in  many  of  these  cases.  Much  depends  upon  the  view 
which  is  taken  of  the  pathology  of  the  condition.  If  the  proliferative 
changes  in  the  glandular  epithelium  are  to  be  regarded  as  precancerous, 
then  unhesitatingly  the  whole  breast  should  be  removed.  The  question  is 
still  sub  judice,  and  until  it  is  settled  it  is  justifiable  for  the  surgeon  to  err 
upon  the  safe  side  and  to  remove  the  whole  organ. 

In  considering  the  question  of  operation,  it  is  to  be  borne  in  mind  that 
the  abnormal  activity  of.  the  glandular  epithelium  frequently  ceases  at  the 
menopause,  and  that  as  a  result  of  the  retrogressive  changes  which  take 
place  at  this  period  harmless  involution  cysts  alone  remain. 

Circumscribed  Chronic  Mastitis. — Localised  chronic  inflammatory  indura- 
tions of  the  mamma  are  met  with  at  any  time  from  maturity  almost  to 

advanced  life.  They  are  due  to  a  variety  of  causes,  the  most  common  being 
prolonged   lactation,    traumatisms   of  various   kinds,  such   as   blows,  the 
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pressure  of  badly  fitting  corsets,  and  the  presence  of  foreign  bodies ;  they 
may  follow  the  opening  of  an  abscess,  or  suppuration  resulting  from  the 
removal  of  a  simple  tumour  or  cyst  (Sheild).  Other  causes  are  similar 
to  those  which  produce  the  diffuse  forms  of  the  disease. 

The  commonest  form  is  that  which  is  met  with  in  women  who 

have  unduly  prolonged  suckling ;  and  instead  of  the.  breast  undergoing 
the  normal  involution,  an  indurated  and  tender  area  remains.  This  may 
slowly  resolve,  or  it  may  lead  to  the  formation  of  a  chronic  abscess. 
Not  infrequently,  however,  the  lump  persists  for  many  months,  or  even 
longer,  and  there  can  be  no  doubt  that  in  some  instances  carcinoma  is 
superimplanted. 

A  second  variety  of  local  inflammatory  swelling  is  that  which  is  pro- 
duced when  a  limited  area  of  the  breast  becomes  the  seat  of  chronic  lobular 

mastitis,  with  or  without  the  formation  of  cysts.  In  most  instances, 
except  when  the  localisation  is  determined  by  a  traumatism,  the  remainder 
of  the  breast,  as  well  as  its  fellow,  gives  evidence,  sooner  or  later,  of  the  early 
stage  of  general  lobular  mastitis.  The  lump  or  induration  which  is  present 
in  the  breast  consists  either  of  a  collection  of  enlarged  and  indurated 
lobules,  or  of  a  cluster  of  small  cysts  embedded  in  a  chronically  inflamed 
stroma,  or  of  a  single  larger  cyst  surrounded  by  a  zone  of  inflamed  and 
indurated  breast  tissue. 

A  third  variety  of  local  induration  occurs  in  the  involuted  breast  at  or 
about  the  time  of  the  menopause.  Pathologically  it  consists  of  a  localised 
interstitial  inflammatory  sclerosis  of  the  stroma,  the  parenchyma  being 
either  atrophied  or  converted  into  an  involution  cyst. 

Localised  mastitis,  whatever  its  cause  or  nature,  owes  its  importance  to 
the  fact  that  it  gives  rise  to  a  condition  which  is  often  very  difficult,  and 
sometimes  even  impossible,  to  distinguish  clinically  from  carcinoma.  The 
affected  area  presents  itself  in  the  form  of  a  more  or  less  well-defined  and 
somewhat  nodular  tumour-like  induration.  Pain  may  be  absent,  but 
tenderness  on  pressure  is  almost  invariably  present.  Occasionally  the 
patient  complains  of  a  dull  aching  sensation  in  the  lump.  In  rare  instances, 
more  especially  in  neurotic  women,  the  pain  is  severe  and  lancinating. 
The  lump,  although  firm  and  indurated,  wants  the  characteristic  woody 
hardness  and  density  of  a  carcinoma.  When  picked  up  between  the  finger 
and  thumb  it  appears  to  be  fairly  well  defined,  but  more  careful  palpation 
shows  that  the  induration  fades  away  into  the  surrounding  breast  tissue. 
If  the  lump  be  pressed  bodily  backwards  against  the  ribs  with  the  flat  of  the 
hand,  its  density  is  not  sufficient  to  prevent  it  from  yielding,  and  consequently 
it  loses  the  more  definite  tumour- like  feel  which  it  gives  when  simply  picked 
up  between  the  finger  and  thumb.  A  scirrhus  carcinoma,  on  the  other 
hand  (unless  small  and  deeply  embedded  in  a  large  fat  mamma),  has  a  well- 
defined  outline,  and  the  more  firmly  it  is  pressed  against  the  chest  wall  the 
more  distinctly  are  its  density  and  limits  appreciated,  and  the  more  does  it 
give  one  the  idea  of  a  dense  body  foreign  to  the  breast.  Except  when  there 
has  been  a  former  abscess,  the  skin  over  a  simple  induration  is  unaltered 
and  can  be  readily  pinched  up  from  off  it,  whereas  over  a  scirrhus  it  is 
generally  more  or  less  tacked  down  to  the  lump  so  that  it  wrinkles  when  an 
attempt  is  made  to  pinch  it  up.  Too  much  reliance  must  not  be  placed 

j  upon  the  condition  of  the  nipple,  which  may  be  either  normal  or  retracted 
t  in  both  conditions.  In  mastitis  the  axillary  glands  may  be  slightly 
j  enlarged  from  simple  irritative  hyperplasia.  Lastly,  let  it  be  remembered 
s  that,  in  the  case  of  a  scirrhus,  tenderness  to  pressure  is  generally  conspicuous 
ly  its  absence.     When  all  has  been  said,  it  must  be  confessed  that  in  some 
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cases  nothing  short  of  a  diagnostic  incision  suffices  to  definitely  establish  a 
diagnosis. 

In  the  treatment  of  the  localised  form  of  chronic  mastitis  the  same  lines 

are  to  be  followed  as  in  dealing  with  general  lobular  mastitis.  The  excision 
of  a  localised  inflammatory  induration  or  a  cluster  of  small  cysts  is  carried 
out  in  the  manner  already  described  under  the  treatment  of  a  cyst  asso- 

ciated with  lobular  mastitis.  In  all  cases  where  there  is  the  least  suspicion 
that  the  lump  may  be  malignant,  the  surgeon  must  be  fully  prepared  to  do 
a  radical  operation.  The  question  of  diagnostic  incisions  and  exploratory 
operations  will  be  fully  considered  under  the  treatment  of  carcinomata. 

Non-tuberculous  Chronic  Abscess  of  the  Breast. — Since  the  discovery  of 
the  tubercle  bacillus,  chronic  or  cold  abscesses  have  been  shown  to  be  almost 
invariably  of  tuberculous  origin.  The  breast,  however,  is  apparently  the 
most  notable  exception  to  this  rule,  non-tuberculous  chronic  abscess  being 
more  frequently  met  with  in  it  than  in  any  other  part  of  the  body. 

In  some  instances  the  abscess  develops  at  the  site  of  a  former  acute  abscess; 
as  is  evidenced  by  its  relation  to  an  old  scar.  It  is  more  than  probable,  there- 

fore, that  in  such  cases  we  have  to  do  with  a  latent  or  dormant  and  attenu- 
ated infection,  which,  in  consequence  of  some  injury,  strain,  exposure  to 

cold,  or  functional  congestion,  aided  perhaps  by  a  general  lowering  of  the 
health,  has  become  excited  into  pathogenic  activity,  resulting  in  the  slow 
formation  of  pus  unattended  by  the  usual  clinical  signs  of  inflammation. 
In  many  cases  of  chronic  abscess  there  is  a  very  definite  history  of  a  blow 
upon  the  breast  a  few  months  previously,  the  accident  causing  slight  bruis- 

ing, a  severe  contusion,  or  a  hsematoma.  In  other  cases  the  abscess  is 
the  result  of  suppuration  of  a  galactocele  or  of  some  other  form  of  cyst.  In 
all  these  cases  we  have  a  locus  minoris  resistentim  to  which  the  pyogenic 
organisms  gain  access  by  way  of  the  ducts  or  along  the  lymphatics,  the 
atrium  in  the  latter  case  being  furnished  by  a  sore  or  fissure  on  the  nipple ; 
or  the  organisms  may  be  carried  to  the  part  by  the  blood-stream.  Occasion- 

ally the  abscess  develops  without  apparent  cause. 
The  relative  frequency  of  the  condition  is  greater  in  married  than  in 

single  women,  and  it  occurs  most  frequently  during  middle  adult  life.  The 
abscess,  which  is  almost  invariably  single,  is  generally  situated  in  the  centre 
of  the  corpus  mammse. 

Clinically,  it  presents  itself  as  a  firm,  and  usually  somewhat  nodular, 
tumour-like  mass  with  a  fairly  well-defined  outline.  It  is  generally 
tender  to  pressure,  and  in  the  later  stages  deep  elasticity  or  more  definite 
fluctuation  may  be  felt.  The  nipple  is  retracted  in  rather  more  than 
half  the  cases — in  thirteen  out  of  twenty-two  cases  analysed  by  Williams. 
Of  this  number  the  same  authority  found  the  overlying  skin  adherent  in 
six,  some  glandular  enlargement  in  the  axilla  in  five,  an  indistinct  sense 
of  fluctuation  in  five,  and  a  puriform  discharge  from  the  nipple  in  two. 
In  half  the  cases  the  affection  dated  back  only  six  months,  and  in  only  five 
did  it  exceed  one  year.  In  some  instances  the  whole  mamma  is  indurated 
throughout,  and  the  overlying  skin  may  be  slightly  reddened  and  oedematous. 

These  non-tuberculous  forms  of  chronic  abscess  owe  their  importance  to 
the  fact  that,  clinically,  their  resemblance  to  carcinoma  may  be  very  close. 

In  Mr.  Marmaduke  Sheild's  excellent  work  on  Diseases  of  the  Breast will  be  found  notes  of  several  such  cases. 

When  the  wall  of  the  abscess  is  thick  and  dense  the  swelling  may  possess 
the  stony  hardness  of  cancer,  and  as  the  nipple  is  often  retracted  and  the 
pectoral  axillary  glands  slightly  enlarged  and  indurated,  it  is  not  surprising 
that  it  is  within  the  experience  of  many  surgeons  to  have  removed  such  a 
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breast  on  the  supposition  that  the  disease  was  malignant.  Occasionally  an 
additional  cancerous  sign  may  be  present  in  the  shape  of  fixation  of  the 
breast  to  the  deeper  parts,  due  to  the  adhesion  of  the  wall  of  the  abscess  to 
the  pectoral  fascia.  If  the  mass  be  distinctly  tender  to  pressure,  somewhat 
elastic  instead  of  dense,  and  with  its  outlines  not  particularly  well  denned, 
the  diagnosis  is  strongly  in  favour  of  abscess. 

The  treatment  is  to  make  an  exploratory  puncture  or  incision  in 
all  cases  where  the  diagnosis  is  in  the  least  degree  doubtful.  After 
evacuating  the  pus,  the  unhealthy  granulations  lining  the  abscess  are 

scraped  away  with  a  Volkmann's  spoon.  The  cavity  is  cleaned  out  with  a 
gauze  swab  and  a  drainage-tube  introduced,  or,  if  the  cavity  be  small,  iodo- 

form gauze  or  worsted  may  be  substituted, for  the  tube. 
When  there  is  widespread  infiltration  and  inflammatory  induration  of 

the  breast  tissue  around  the  abscess  the  whole  organ  had  better  be  removed, 
and  the  same  course  should  be  adopted  if  there  be  any  suspicion  that  the 
adjacent  induration  is  the  result  of  carcinomatous  infiltration.  It  is  in  just 
such  doubtful  conditions  that  the  nitric  acid  test  is  so  valuable.  If  the 
indurated  mass  be  excised,  cut  across,  and  placed  in  a  5  per  cent  solution 
of  the  acid  for  a  few  minutes,  and  then  washed  in  water,  there  will  seldom 
be  any  difficulty  in  deciding  whether  the  induration  is  due  to  malignant 
disease  or  merely  to  connective  tissue  hyperplasia  and  sclerosis  ;  in  the 
former  case  the  tissue  will  have  a  dull  white  appearance  and  a  dense  or  hard 
consistence,  while  in  the  latter  case  the  fibrous  tissue  becomes  swollen  and 
more  or  less  translucent,  and  the  consistence,  instead  of  being  hard,  will 
be  tough  and  leathery  or  indiarubber-like. 

Tuberculosis  of  the  Mamma 

Tuberculous  disease  of  the  mamma  is  a  rare  affection.  As  scrofulous 

disease  it  was  known  (according  to  Williams)  to  John  Hunter,  and  subse- 
quently was  clearly  described  by  Astley  Cooper.  In  1881  Dubar  published 

his  classical  thesis  upon  tuberculosis  of  the  mamma,  and  an  exhaustive  paper 
by  Gautier  contains  an  analysis  of  seventy-seven  cases.  In  the  Annals  of 
Surgery  for  1898  Halstead  and  Le  Count  preface  the  report  of  a  case  by  a 
review  of  the  literature  on  the  subject,  combined  with  a  useful  summary 
of  our  present  knowledge  of  this  condition. 

Only  some  three  or  four  cases  have  been  reported  as  occurring  in  the 
male  breast.  In  the  female  the  disease  generally  occurs  between  the  ages 
of  twenty- five  and  thirty- five,  never  before  puberty,  and  very  rarely  after  the 
menopause.  It  is  very  seldom  that  both  breasts  are  affected.  The  disease 
occurs  as  frequently  in  the  single  as  in  the  married,  and  is  not  more  frequent 
in  the  married  who  have  nursed  their  children.  The  condition  is  generally 
preceded  or  accompanied  by  tuberculous  manifestations  in  other  parts,  more 
especially  in  the  lungs,  pleurae,  axillary  and  cervical  glands,  less  frequently 
in  the  bones  and  joints. 

The  tubercle  bacilli,  generally  few  in  number,  and  occasionally  not  to  be 
demonstrated  at  all,  may  reach  the  gland  by  way  of  the  blood-vessels,  the 
lymphatics^  or  the  milk  ducts.  The  relative  frequency,  however,  with  which 
each  of  these  channels  is  involved  is  a  matter  of  dispute.  In  many  instances 
it  can  be  demonstrated  that  the  disease  is  conveyed  to  the  mamma  from  the 

i  axillary  glands  or  from  the  pleura. 
According  to  the  stage  to  which  the  morbid  process  has  reached,  Dubar 

i  distinguishes  two  forms  of  the  disease,  viz.  the  early  or  disseminated  and 
i  the  late  or  confluent. 



304  MAMMARY  GLAND,  DISEASES  OF 

Microscopically ,  the  morbid  process  is  essentially  the  same  as  that  which 
is  observed  in  tuberculosis  of  a  glandular  organ,  for  example,  the  testicle. 
The  first  change  is  a  leucocyte  infiltration  and  connective  tissue  pro- 

liferation of  the  periacinous  and  periductal  supporting  tissue.  The 
acini,  at  first  distinctly  recognisable,  become  invaded,  and  ultimately 
destroyed.  Giant  cells  sooner  or  later  make  their  appearance  and  stamp  the 
tissue  as  tuberculous.  As  this  is  an  infective  process,  these  changes  gradually 
spread  to  adjacent  lobules  until  numerous  tuberculous  caseating  nodules 
varying  in  size  from  a  small  pea  to  an  almond  are  developed  {disseminated 
nodular  form  of  Dubar). 

It  is  by  the  enlargement  along  with  the  caseous  softening  and  coalescence 
of  these  nodules  that  the  confluent  form  of  the  disease  results,  giving  rise  to 
the  formation  of  a  firm,  nodular,  and  somewhat  ill-defined  tumour-like 
mass  which  produces  a  general  or  localised  enlargement  of  the  breast.  The 
centre  of  the  mass  forms  an  irregular  caseous  abscess  from  which  diverti- 

cula and  pockets,  separated  by  imperfect  septa,  extend1  into  the  surrounding 
breast  tissue.  The  gradual  spread  of  the  area  of  infection  ultimately  allows 
of  the  detection  of  softening  and  fluctuation  at  one  or  more  points.  Next 
the  subcutaneous  tissue  becomes  involved ;  then  the  skin,  which  ultimately 
gives  way,  and  leads  to  the  formation  of  sinuses  with  undermined  edges  and 
a  tuberculous  discharge. 

The  axillary  glands  are  diseased  in  75  per  cent  of  the  cases,  and  their 
enlargement  is  often  noticed  long  before  the  breast  itself  manifests  any 
clinical  signs  of  the  disease.  When  infection  of  the  glands  is  delayed  until 
after  the  disease  in  the  breast  is  well  advanced,  they  enlarge  rapidly  and 
soon  become  converted  into  caseous  abscesses.  Sometimes  indurated  breast 
tissue  can  be  traced  from  the  affected  area  of  the  breast  to  the  diseased 

glands. 
The  commencement  of  the  disease  is  slow  and  insidious,  and  as  a  rule 

little  or  no  pain  is  complained  of.  In  the  disseminated  form,  which  is 
rarely  diagnosed  before  abscesses  and  sinuses  have  formed,  the  breast  and 
skin  over  it  have  a  perfectly  normal  appearance.  On  palpation,  however,  one 
or  more  nodules  can  generally  be  discovered. 

In  the  early  stage  the  disease  is  liable  to  be  mistaken  for  simple  lobular 
mastitis  or  for  multiple  cystic  disease,  and,  when  only  one  tuberculous  nodule 
can  be  felt,  for  fibro -adenoma.  In  the  later  stages,  especially  when  the 
axillary  glands  have  become  secondarily  involved,  and  when  there  are  no 
tuberculous  manifestations  elsewhere,  it  is  very  liable  to  be  mistaken  for 
malignant  disease  with  cystic  degeneration. 

The  confluent  form  is  very  apt  to  be  mistaken  for  a  new  growth,  especially 
for  a  carcinoma  ;  the  tuberculous  mass,  however,  is  not  so  hard,  nor  does  it 
involve  the  skin  in  the  same  way  as  a  scirrhus. 

The  'prognosis  as  regards  the  mamma  is  bad,  as  the  disease  slowly  leads 
to  its  destruction ;  the  prognosis  as  regards  life  depends  less  upon  the 
mammary  affection  than  upon  the  associated  tuberculous  lesions  in  other 
parts  of  the  body. 

The  treatment  of  both  forms  of  the  disease  is  the  same,  viz.  removal  of 
the  whole  breast  and  the  axillary  glands.  Less  radical  operations,  such  as 
curetting  or  partial  excisions,  are  almost  certain  to  be  followed  by  reappear- 

ance of  the  disease.  On  no  account  should  a  patient  with  a  tuberculous 
breast  be  allowed  to  nurse  her  child. 

It  is  very  rare  to  meet  with  a  typical  smooth-walled  tuberculous  abscess 
in  the  mamma  with  the  rest  of  the  organs  healthy.  A  retromammary 
tuberculous  abscess  secondary  to  tuberculosis  of  a  rib,  or  of  the  pleura,  is,  on 
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the  other  hand,  by  no  means  rare.  The  treatment  of  these  conditions  need 
not  be  specially  referred  to,  as  it  is  the  same  as  that  of  tuberculous  abscesses 
elsewhere. 

Actinomycosis 

Until  the  characteristic  seed-like  bodies  were  discovered  in  the  dis- 
charge from  the  chronic  abscesses  to  which  the  fungus  gives  rise,  the  few 

cases  of  actinomycosis  which  have  been  recorded  were  diagnosed  originally 
as  tubercle  or  syphilis,  more  often  as  the  former.  The  disease  leads  to  the 
formation  of  sinuses,  adhesion  of  the  skin,  and  much  induration  of  the  breast 
tissue.  The  safest  treatment  is  to  excise  the  whole  breast.  The  prognosis 
in  the  primary  form  of  the  disease  depends  upon  whether  metastasis  has 
occurred,  while  in  the  secondary  form  it  is  influenced  by  the  site  of 
the  primary  lesion.  In  the  primary  form  the  parasite  probably  gains 
entrance  by  way  of  the  ducts,  but  cases  have  been  recorded  in  which  the 
breast  has  been  accidentally  infected  at  an  operation. 

Neuralgia  of  the  Mamma — Mastodynia 

In  typical  examples  of  this  affection  the  breast  is  the  seat  of  severe 
neuralgic  pain,  unassociated  with  any  discoverable  abnormality.  The  con- 

dition is  generally  met  with  in  young,  unmarried,  neurotic,  and  often 
hysterical  women,  who  are  frequently  the  subjects  of  disorders  connected 
with  the  pelvic  genital  organs.  Usually  only  one  breast  is  complained  of, 
but  not  infrequently  the  opposite  breast  is  also  painful,  but  to  a  less  degree. 

The  pain,  which  is  described  as  intense  and  burning,  starting,  or  shoot- 
ing,  is  usually  intermittent,  and  worse  during  the  menstrual  period.  It 
may  be  localised  or  general  throughout  the  breast,  and  it  frequently  radiates 
towards  the  root  of  the  neck,  the  axilla,  and  down  the  inner  side  of  the 
upper  arm.  In  most  cases  the  pain  is  greatly  aggravated  by  handling  the 
organ,  and  sometimes  the  slightest  touch  sets  up  a  severe  paroxysm.  In 
those  cases  in  which  the  pain  is  always  referred  to  the  same  spot,  careful 
palpation  may  reveal  the  presence  of  an  indurated  lobule,  or  small  cyst,  and 
there  is  often  evidence  of  chronic  lobular  mastitis  elsewhere  throughout  the 
breast.  Occasionally,  a  subcutaneous  neuro-fibronia  will  be  found  to  be  the 
cause  of  the  pain. 

The  first  point  to  attend  to  in  dealing  with  neuralgic  affections  of  the 
breast  is  to  carefully  examine  the  organ  for  such  local  conditions  as  above 
referred  to.  Should  one  or  other  of  them  be  discovered,  its  removal  by 
operative  measures  is  advisable,  as,  in  addition  to  pain,  the  patient  is  often 
terrified  by  the  belief  that  she  is  the  subject  of  cancer.  When  no  local 
cause  can  be  discovered  a  belladonna  plaster  should  be  applied,  and  the 
patient  should  be  reassured  that  there  is  no  disease.  Any  menstrual  irregu- 

larity or  disease  of  the  pelvic  organs  should,  of  course,  receive  appropriate 
treatment.  Quinine,  iron,  and  nux  vomica  are  of  great  service  if  the 
general  health  be  unsatisfactory.  In  neurotic  and  hysterical  cases  too  much 
attention  should  not  be  paid  to .  the  local  condition ;  change  of  air  and, 
more  particularly,  also  of  the  social  conditions  and  surroundings  of  the 
patient  generally  suffice  to  put  an  end  to  the  trouble. 

Cysts 

Galactocele. — This  is    the  name  which  is  given  to  a  milk  cyst  which 
levelops   most    frequently   during    the   period    of   lactation,   occasionally 

vol.  vii  20 
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during  pregnancy,  and  very  rarely  apart  from  either  of  these  con- 
ditions. As  regards  the  origin  of  the  cyst,  it  is  usually  a  simple  reten- 

tion cyst  formed  by  dilatation  of  one  of  the  lacteal  sinuses  behind  some 
obstruction  in  the  mammillary  portion  of  the  duct,  the  result  generally  of 
injury  inflicted  by  the  child  during  lactation ;  less  frequently  it  results 
from  extravasation  of  milk  following  rupture  of  a  main  duct  from  injury 
or  disease. 

The  cyst  appears  suddenly,  generally  enlarges  rapidly,  and  is  almost 
invariably  single  and  situated  under  the  areola.  Smooth  and  round  or 
slightly  oval  in  outline,  and  freely  movable,  it  varies  in  size  from  a  cherry  to 
a  Tangerine  orange  or  even  larger ;  it  diminishes  in  size  after  lactation  and 
increases  again  at  subsequent  pregnancies.  Its  consistence  varies  according 
to  the  nature  of  its  contents :  thus  it  may  be  elastic  and  fluctuating,  or 
doughy  and  capable  of  retaining  the  impression  of  the  finger,  or  firm  and 
solid;  in  the  latter  case  the  cyst  may  easily  be  mistaken  for  a  fibro- 

adenoma or  even  for  a  scirrhus.  The  skin  over  the  cyst  is  freely  movable, 
there  is  no  retraction  of  the  nipple,  no  glandular  enlargement,  and,  as  a 
rule,  no  pain,  the  condition  being  unassociated  with  any  inflammatory 
reaction.  Milk  can  generally  be  made  to  exude  from  the  nipple  on  pressure 
over  the  tumour,  but  this  sign  has  no  diagnostic  value  unless  it  be 
associated  with  the  resting  state  of  the  gland,  when  it  becomes  exceedingly 
important,  if  not  indeed  pathognomonic. 

Treatment. — A  galactocele  should  not  be  interfered  with  during 
pregnancy  or  lactation  if  the  tumour  be  small,  but  if  it  be  large,  or  if 
it  be  increasing  rapidly  in  size,  the  child  must  be  removed  from  the  breast, 
and  steps  taken  to  bring  about  cessation  of  the  secretion  of  milk. 
When  the  secretion  has  ceased,  an  incision,  radiating  from  the  nipple,  may 
be  made  into  the  tumour,  the  contents  evacuated,  and  the  cavity  plugged 
with  gauze  so  as  to  bring  about  complete  obliteration  by  granulation.  A 
better  treatment,  however,  is  to  excise  the  cyst  and  then  to  approximate 
the  deeper  parts  of  the  cavity  by  two  or  three  deep  sutures,  the  skin  edges 
being  approximated  by  horse-hair  sutures. 

The  multifile  cysts  so  often  associated  with  chronic  lobular  mastitis  have 
already  been  freely  dealt  with  under  that  affection. 

Multiple  cysts  are  also  frequently  met  with  after  the  menopause,  as  a 
result  of  the  atrophic  changes  which  occur  normally  at  that  period  in 
connection  with  the  acini  and  small  ducts ;  they  are  known,  therefore,  as 
involution  cysts.  They  are  most  numerous  at  the  periphery  of  the  gland, 
especially  towards  its  posterior  surface ;  they  vary  in  size  from  a  mustard 
seed  to  a  pea  ;  they  contain  a  clear  serous,  or  a  variously  coloured  mucoid, 
fluid ;  they  give  rise  to  no  subjective  symptoms,  and  they  are  generally 
discovered  accidentally  in  breasts  which  have  been  removed  for  some  other 
affection,  especially  for  carcinoma. 

The  so-called  serous  or  lymphatic  cyst  was  formerly  believed,  in  conse- 
quence of  the  absence  of  an  epithelial  lining,  to  be  due  to  cystic  dilatation 

of  a  lymph  space.  But  we  now  know  that  the  larger  cysts  of  parenchy- 
matous origin  lose  all  trace  of  their  epithelial  lining.  Moreover,  an 

endothelial  lining  has'  not  been  demonstrated  in  connection  with  these 
so-called  lymphatic  cysts;  it  is  highly  probable,  therefore,  that  they  are 
either  large  involution  cysts,  or  glandular  retention  cysts  which  have 
developed  in  connection  with  a  localised  chronic  mastitis. 

Any  of  the  cysts  above  referred  to  may  enlarge  to  form  a  rounded 
tumour  which  varies  in  size  from  a  cherry  or  less,  to  an  orange.  The 
smooth  outline  of  the  cyst  is  often  masked  by  inflammatory  induration  or 
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condensation  of  the  adjacent  breast  tissue,  and,  in  consequence  of  the 
tension  of  the  contents,  fluctuation  is  often  absent,  the  tumour  feeling 
either  firm  and  elastic,  or  even  quite  solid.  Hence  it  is  that  the  cyst  is 
frequently  mistaken  either  for  a  fibro -adenoma  or  for  a  scirrhus.  It  differs 
from  the  former  in  that  it  moves  along  with,  and  not  independently  of,  the 
breast,  while  from  the  latter  it  is  distinguished  by  its  less  dense  consistence, 
by  the  readiness  with  which  the  skin  over  it  may  be  pinched  up,  and  by 
the  absence  of  glandular  infection.  In  cases  of  doubt  a  diagnostic  puncture 
with  a  grooved  needle  or  exploring  syringe  will  settle  the  question. 

Treatment. — The  cyst  may  be  opened,  swabbed  out  with  undiluted 
carbolic  acid  or  tincture  of  iodine,  and  then  stuffed  with  gauze.  A  more 
satisfactory,  and  at  the  same  time  a  more  rapid  cure  will,  as  a  rule,  be 
brought  about  by  excision  of  the  cyst  followed  by  closure  of  the  wound,  in 
the  manner  already  described  under  the  treatment  of  multiple  cystic 

disease.  If  the  cyst  be  deep-seated  and  situated  in  the  lower  hemisphere, 
it  may  be  excised  by  the  retromammary  route  recommended  by  Gaillard 
Thomas.  Tapping  with  a  hydrocele  trocar  and  canula,  followed  by  the 
injection  of  iodine  or  of  a  few  drops  of  undiluted  carbolic  acid,  is  the  only 
alternative  treatment  should  the  patient  object  to  the  use  of  the  knife ; 

and  this  is  perhaps  the  best  treatment  when,  to  relieve  the  patient's 
anxiety,  the  surgeon  is  called  upon  to  deal  with  one  or  more  cysts  which 
are  comparatively  small  and  superficial. 

Hydatid  cyst  of  the  mamma  is  extremely  rare.  Cases  have  been 
reported  by  Astley  Cooper,  Bergmann,  Delbet,  and  others.  They  have 
been  met  with  between  the  ages  of  twenty  and  fifty.  It  is  doubtful  if  they 
ever  occur  in  the  male  breast.  The  cyst  is  usually  unilocular,  but  one  or 
two  daughter  cysts  may  be  present. 

The  tumour,  which  is  at  first  small  and  painless,  is  generally  discovered 
accidentally ;  it  is  rounded,  smooth,  freely  movable,  well  defined,  and  of  a 
firm  elastic  consistence.  Fluctuation  is  rare,  except  when  suppuration  has 
occurred.  The  cyst  enlarges  very  slowly  and  seldom  attains  a  larger  size 
than  that  of  an  orange ;  pregnancy  does  not  necessarily  increase  the  rate  of 
growth.  When  left  to  itself  the  cyst  usually  suppurates,  and  it  is  then 
difficult  to  distinguish  it  from  an  ordinary  abscess.  Before  suppuration 
the  condition  is  almost  certain  to  be  mistaken  either  for  a  simple  tumour  or 
for  an  ordinary  cyst.  The  best  treatment  is  complete  excision,  cutting  wide 
of  the  capsule. 

Neoplasms  of  the  Mamma 

The  most  common  of  the  simple  tumours  of  the  breast  are  the  encapsu- 
lated growths,  which  are  made  up  of  tubular  and  acinous-like  or  irregular 

spaces,  lined  generally  by  a  single  layer  of  epithelium,  and  supported  by  a 
connective  tissue  stroma  in  which  the  blood-vessels  ramify.     The  relative 
proportion  of  the  glandular  and  connective  tissue  element  varies  greatly, 
and  the  stroma,  which  is  almost  invariably  devoid  of  fat  cells,  may  be  fibrous 
and  scanty  or  abundant  and  cellular.     The  epithelial  tubes  or  spaces  vary 
cousiderably  in  their  arrangement;  they  may  be  dilated  into  cysts  into  which 
a  papilliform  ingrowth  may  project.     By  some  authors,  among  whom  may 
be  mentioned  Gross,  Labbe,  and  Coyne,  and  Ziegler,  the  epithelial  structures 

'  are  looked  upon  as  accidental ;  these  authors  regard  the  connective  tissue  as 
'  the  essential  element  of  the  tumours,  which  are  described  as  pericanalicular 
nand  intracanalicular  fibromata,  according  as   the   fibrous   tissue  develops 

''  around  the  epithelial  spaces,  or  projects  into  them.     Delbet,  Schimmelbusch, 
iand  others  regard  the  epithelial  elements  as  the   essential  parts   of  the 
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tumour  ;  they  attribute  the  intracanalicular  and  intracystic  ingrowths  to  a 
centrifugal  outgrowth  of  the  gland  tubes,  the  result  of  proliferation  of  the 
epithelial  lining.  The  writer,  who  looks  upon  both  elements  as  of  equal 
importance,  agrees  with  Eaymond  Johnson  in  regarding  all  the  different 
varieties  of  fibro-glandular  growths  as  belonging  essentially  to  the  same 
type  of  tumour,  to  which  the  general  name  of  fibro-adenoma  is  most 
appropriate. 

Much  confusion  has  arisen  from  the  circumstance  that  growths 
which  are  essentially  the  same  have  been  described  under  widely 
different  names  by  different  writers.  When  the  epithelial  elements  are 
scanty  and  embedded  in  a  firm  fibrous  stroma,  the  tumour  is  spoken  of  as 
a  hard  fibro-adenoma;  when,  on  the  other  hand,  the  fibrous  stroma  is 
abundant,  soft,  and  relatively  cellular,  we  have  to  do  with  a  soft  fibro- 

adenoma, and  between  these  two  varieties  many  intermediate  forms  are 
met  with. 

Great  variation  occurs  in  the  arrangement  of  the  glandular  elements, 
which  may  present  the  form  of  branching  duct-like  tubes,  or  of  lobular 
collections  of  acinous -like  spaces.  The  epithelial  lining  is  generally  in 
the  form  of  a  single  or  double  layer  of  cubical  or  low  columnar  cells, 
placed  on  a  more  or  less  distinct  basement  membrane.  Not  infrequently 
the  tubes  are  compressed  and  their  lumen  obliterated,  so  that  they  appear 
in  the  form  of  irregular ly-branehed  thin  columns  of  small,  atrophied-looking, 
epithelial  cells. 

In  the  soft  and  more  rapidly  growing  fibro-adenomata  a  mucoid  fluid 
is  generally  secreted  by  the  epithelial  cells,  and  this  may  be  sufficiently 
abundant  to  dilate  the  epithelial  spaces  into  cysts,  the  tumour  being 
then  spoken  of  as  a  cysto- adenoma.  Very  frequently  the  cysts  are 
more  or  less  filled  with  branching  papilliform  or  foliaceous  ingrowths, 
which  are  covered  with  an  epithelium  continuous  with  that  of  the  cyst 
wall  (proliferous  cysto  -  adenoma).  These  soft,  rapidly  -  growing  fibro- 
adenomata,  whether  simple,  cystic,  or  proliferous,  have  been  regarded  by 

many  writers  as  sarcomata,  and  have  been  described "  under  such  terms  as 
adeno-sarcoma,  cysto -sarcoma,  and  adeno-cysto-sarcoma ;  but  Schimmelbusch, 
Marcus  Beck,  and  Eaymond  Johnson  have  pointed  out  that  neither 
microscopically  nor  clinically  have  these  tumours  any  right  to  be  regarded 
as  true  sarcomata.  Just  as  there  is  no  evidence  that  the  stroma  ever 

develops  into  a  true  sarcoma,  so  also  there  is  no  proof  that  the  epithelial 
elements  ever  become  carcinomatous.  The  term  malignant  adenoma,  which 
has  been  applied  by  Halstead  as  an  alternative  name  for  the  type  of  tumour 
described  by  him  as  adeno- carcinoma,  is,  therefore,  an  unfortunate  and 
misleading  one. 

The  fibro-adenomata  never  invade  the  capsule  and  infiltrate  the  surround- 
ing tissues;  they  never  become  adherent  to  the  skin  or  pectoral  muscle;  and 

they  never  cause  retraction  of  the  nipple.  The  axillary  glands,  although 
they  are  occasionally  enlarged  from  irritative  connective  tissue  hyperplasia, 
are  never  malignant,  and  secondary  growths  never  occur  in  distant  parts. 
In  the  instances  of  so-called  recurrence,  the  tumour  which  develops  after 
operation  is  either  a  second  tumour  which  has  developed  de  novo,  or  is  the 
result  of  the  continued  growth  of  a  tumour  which  was  too  small  to  be 
detected  at  the  operation.  Like  all  simple  tumours,  fibro-adenomata  are 
occasionally  multiple,  but  are  seldom  at  the  same  stage  of  development 
when  detected. 

As  a  group,  the  fibro-adenomata  are  met  with  most  frequently  between 
the  ages  of  twenty  and  forty,  the  average  age  being  twenty-nine  according 
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to  Gross,  and  thirty  according  to  Williams ;  they  are  very  rarely  met 
with  before  puberty  or  in  old  people.  The  least  complicated  forms 
are  generally  met  with  before  the  age  of  twenty-five,  while  the  cystic  and 
proliferous  varieties  occur  generally  during  the  fourth  and  fifth  decades. 
Their  growth  is  usually  slow,  so  that  after  several  years  the  tumour  is 

seldom  larger  than  a  hen's  egg.  Not  infrequently,  however,  the  tumour 
suddenly  takes  on  a  more  rapid  growth,  and  this  applies  more  especially  to 
the  cystic  forms  with  intra-cystic  growths.  Pain  is  usually  absent ;  in 
some  cases,  however,  especially  in  the  small,  hard  fibro-adenomata,  the 
patient  complains  of  severe  lancinating  and  radiating  pains,  which  are 
intensified  by  manipulation  and  by  the  friction  of  the  clothing.  The  writer 
has  several  times  observed  Pacinian  corpuscles  in  the  breast  tissue,  and  it  is 
possible  that  the  neuralgic-like  pain,  which  is  associated  with  these  so-called 
irritable  tumours,  is  the  result  of  pressure  on  these  bodies. 

The  hard  jibro -adenoma  is  generally  a  small,  firm,  smooth  or  slightly- 
nodular,  distinctly-encapsulated,  and  therefore  well-defined  tumour,  which 
can  be  moved  about  within,  and  independently  of,  the  breast  tissue.  The 
mobility  of  the  tumour,  apart  from  the  breast,  at  once  serves  to  distinguish 
it  from  a  scirrhus,  from  a  localised  inflammatory  induration,  or  from  a  cyst. 

It  may  occupy  any  part  of  the  breast,  but  is  more  frequently  superficial 
and  peripheral  than  embedded  in  the  centre  of  the  organ.  On  section,  the 
cut    surface    becomes    convex 

and  has  a  dull-white  or  faintly-  .,.  r*i      ;.      . .,, 

pink  colour.     The  gland  spaces  A;£v' 
here  and  there  may  be  dilated 

into  small  cysts,  or  they  may  :.)-''  .%' take  the  form  of  irregular  and 

slightly -branched    clefts.      In      ,  .-:/■'  ".^t all  probability,  the  majority  of 
fibro-adenomata   develop   from     ;  ̂ v  \ 
epithelial     buds,    which    have        V;-  <  yh 
become  accidentally  dissociated  |p*v 

from   the   rest    of    the    gland     /.£-'"■  ',  '  %-"^C y '  :':'7%-' 
during  the  centrifugal  budding        '..       ,  TV         •/  "^ 
process  by  which  the  organ  is        .:-  :..-  ^f* 

developed  (Fig.  12).  rM'^L':^.      .<  ;JT    :    -'^'['{y.^  :/;■■:■ The    soft    fibro-adenomata  ,  „    „      ,  ,  x    ,    .  . 
x,       k.  ,  Fia.  12. — Slice  through  half  a  fibroadenoma  (natural   size)  re- 

are    generally    large     and    more  moved  from  a  woman  aged  35.     The  tumour,  treated   with 

pl'Kstip  tVmn   trio  Viavrl   van' of  it-  nitr'c  acid>  shows  how  tne  Slandular  elements  are  grouped eiclbllO   UlldU   blie  XldrU  Vdriety.  around  the  ducts  which  radiate  from  the  centre  of  the  tumour 

The      CVStO-  adenomata      are  toward  its  capsule.      These  ducts  do  not  open  upon  the 
•       -1   -i         1-1  i  surface  of  the  tumour,  and  therefore  have  no  connection  with 

Characterised  by  their  lobulated  the  ducts  of  the  breast.     The  arrangement  here  shown  seems 
■  I-  -.   -.     *',•,      .        ,.-.■.  to  prove  that  the  tumour  is  the  result  of  the  independent 

OUllme,  and.   Dy  tneir  Still  more  growth  of  epithelial  elements,  which  became  dissociated  from 
ranifl   flnH    nffpn     fitful    inpronQP  the  rest  of  the  gland  during  the  centrifugal  budding  process 
IdpiU  dnu    OILen    nUUl    mciease  by  which  the  organ  is  developed. 
due  to  the  enlargement  of  the 
cysts.  Their  consistence  varies  at  different  parts,  and  fluctuation  can 
generally  be  elicited  over  the  smooth  rounded  surface  prominences.  When 
the  cysts  reach  close  to  the  surface  the  skin  over  them  may  have  a  bluish 
tinge.  _ 

The  proliferous  cysto -adenomata  may  grow  to  an  enormous  size.  Most 

1  museums  contain  specimens  as  large  as  a  child's,  or  even  as  an  adult's,  head. 
iln  such  cases  the  breast  tissue  is  pushed  aside  and  generally  atrophied 
beyond  recognition.  The  skin  over  the  tumour  becomes  stretched  and 

1  marbled  with  dilated  veins.  Ultimately  it  gives  way  or  sloughs,  and  from 
'the  sharply-cut  opening  an  intra-cystic  growth  soon  protrudes.     In  spite, 
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however,  of  the  large  size  and  fungating  appearance  of  the  tumour,  it  retains 
its  non-malignant  character.  On  section,  the  tumour  presents  a  character- 

istic cabbage  or  caulinower-like  appearance,  due  to  the  manner  in  which  the 
cysts  are  closely  packed  with  foliaceous  or  papilliform  ingrowths.  The 
stroma  is  either  fibro- cellular  or  more  or  less  myxomatous,  in  which  case 
areas  of  hainiorrhagic  and  mucoid  softening  are  often  present.  Clinically, 
these  tumours  are  distinguished  from  the  true  sarcomata  by  their  long 
history,  by  the  absence  of  infiltration,  by  the  presence  of  true  cysts,  and  by 
freedom  from  recurrence,  when  freely  removed. 

Under  the  name  "  pure  adenoma"  a  tumour  has  been  described  which  con- 
sists almost  entirely  of  gland  tissue  and  in  structure  and  arrangement 

closely  resembles  the  normal  breast.  These  tumours  are  not  so  rare  as  is 
usually  supposed.  They  are  of  no  special  importance,  however,  since  they 
cannot  be  distinguished  clinically  from  the  ordinary  fibro-adenomata. 

Pure  fibroma  is,  perhaps,  the  rarest  of  all  the  tumours  of  the  mamma. 
Williams  found  only  one  example  out  of  2397  reported  cases  of  mammary 
neoplasms.  Apparently  the  tumour  is  more  frequently  situated  in  the  pre- 
and  retro-mammary  tissue,  than  in  the  breast  itself.  Like  the  pure  adenoma, 
it  cannot  be  distinguished  clinically. 

Lastly,  in  regard  to  fibro-glandular  tumours,  it  should  be  mentioned 
that  examples  are  very  occasionally  met  with  in  which  the  growth  is 
divided  up  into  lobules  separated  by  an  interlobular  stroma  containing 
adipose  tissue.  In  a  case  of  this  kind  removed  by  Dr.  P.  H.  Watson,  the 
gland  tubes  were  filled  with  a  creamy  fluid  and  were  here  and  there  dilated 
into  small  cysts.  The  tumour,  which  was  the  size  of  a  large  lemon,  was 
distinctly  encapsulated  and  readily  shelled  out. 

Treatment. — Fibro-adenomata  should  always  be  excised,  as  there  is  no 
evidence  to  show  that  they  ever  disappear  spontaneously.  As  already 
mentioned,  after  remaining  stationary  for  some  years  they  may  suddenly 
take  on  a  more  active  growth,  this  being  more  liable  to  occur  during  preg- 

nancy ;  their  removal,  therefore,  should  be  strongly  recommended  before 
marriage.  In  the  majority  of  cases  it  is  sufficient  merely  to  shell  out  the 
tumour.  The  skin  being  put  on  the  stretch,  and  the  tumour  at  the  same 
time  fixed  and  projected  forward  between  the  finger  and  thumb,  an  incision 
(which  should  radiate  from  the  nipple)  is  carried  through  the  capsule  well 
down  on  to  the  tumour,  which  is  then  grasped  with  vulsella  forceps  and 
pulled  forward  with  the  left  hand,  while  the  fore-finger  of  the  right  hand  is 
swept  round  between  the  tumour  and  its  capsule.  At  one  part,  namely, 
where  the  vessels  enter,  the  tumour  is  generally  found  to  be  more  closely 
connected  with  the  breast ;  this  attachment  may  be  left  till  the  last  and 
clamped  before  it  is  divided.  All  bleeding  should  be  carefully  arrested  before 
the  wound  is  closed,  and  if  the  latter  be  of  any  depth  buried  catgut  sutures 
should  be  employed,  or  deep  silkworm -gut  sutures,  which  include  the 
skin,  should  be  passed  well  into  the  substance  of  the  breast,  superficial 
horse-hair  sutures  being  used  to  bring  about  accurate  apposition  of  the  skin 
edges.     If  interrupted  sutures  are  used,  drainage  is  seldom  necessary. 

When  the  tumour  occupies  the  lower  hemisphere,  the  cicatrix  may  be 
hidden  from  view  by  adopting  the  plan,  as  recommended  by  Gaillard 
Thomas,  of  making  the  incision  along  the  thoracico-mammary  fold,  and 
reaching  the  tumour  by  incising  the  posterior  surface  of  the  corpus  mammae. 

When  the  tumour  is  so  large  that  the  breast  tissue  is  pushed  aside  and 
atrophied  it  should  be  removed  along  with  the  growth.  In  none  of  the 
varieties  of  fibro-adenomata  is  it  necessary  to  remove  the  axillary  glands. 

Duct  Papilloma. — Duct  papillomata  are  essentially  pedunculated  epi- 
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thelial  adeno-papillomatous  growths  which  spring  from  the  walls  of  the 
larger  ducts.  To  the  naked  eye,  the  tumour  has  a  very  characteristic 
reddish  purple  and  finely  papillated  or  villous  appearance. 

Under  the  microscope,  the  branching  and  union  of  the  delicate  processes 
give  the  tumour  a  lobular  or  adenomatous  appearance,  the  spaces  being 
lined  by  one  or  more  rows  of  cubical  or  low  columnar  cells.  The  supporting 
connective  tissue  is  scanty  and  contains  numerous  thin-walled  blood-vessels. 
Haemorrhages  into  the  tumour  are,  therefore,  of  common  occurrence,  and 

occasionally  give  it  a  false  "  melanotic  "  appearance. 
The  fluid  which  escapes  from  the  nipple  is  secreted  by  the  epithelium  of 

the  tumour.  When  there  is  any  obstruction  to  the  escape  of  the  secretion 
the  growth  may  enlarge  rapidly  and  become  cystic. 

In  some  instances  the  tumour  grows  more  rapidly  and,  by  invading  the 
wall  of  the  duct,  involves  the  adjacent  breast  tissue  and  may  even  fungate 
through  the  skin. 

These  tumours  may  be  single  or  multiple,  growing,  in  the  former  case, 
generally  from  the  wall  of  a  lacteal  sinus,  while  in  the  latter  they  may  be 
confined  to  the  ducts  of  one  lobe,  or  they  may  be  scattered  throughout  the 
breast.  They  occur  most  commonly  in  multipara  who  have  nursed  their 
children,  and  sometimes  there  is  a  history  of  unduly  prolonged  suckling ; 
occasionally  there  is  a  history  of  a  blow,  or  of  the  infant  having  severely 
bitten  the  nipple. 

Duct  papillomata  have  been  met  with  between  the  ages  of  twenty-three 
and  sixty-seven,  the  majority  occurring  between  the  ages  of  thirty-five  and 
sixty. 

Growth  is  slow,  so  that,  when  single,  the  tumour  is  seldom  larger  than  a 
walnut.     When  first  noticed  it  is  usually  about  the  size  of  a  pea. 

When  several  are  situated  close  together,  there  results  a  firm  and  elastic, 
lobulated,  or  nodular  tumour  of  considerable  size.  In  very  rare  instances 
the  tumour  projects  at  the  nipple.  The  skin  over  the  tumour  is  not 
adherent,  the  axillary  glands  do  not  become  affected,  and  metastatic  growths 
never  occur.  A  very  important  diagnostic  symptom,  and  one  which  serves 
to  distinguish  these  growths  from  the  cysto-adenomata,  is  the  presence  of  a 
clear  or  more  or  less  deeply  blood-stained  discharge  from  the  nipple.  The 
discharge  is  generally  noticed  for  some  months  before  the  tumour  is  dis- 

covered. Occasionally,  however,  the  tumour  is  observed  before  the  dis- 
charge. 

Treatment. — When  the  tumour  is  single  and  situated  in  one  of  the 
lacteal  sinuses  it  is  removed  through  an  incision  radiating  from  the  base  of 
the  nipple,  the  wall  of  the  sinus  being  dissected  out  along  with  the 
papilloma ;  care  should  be  taken  not  to  injure  the  adjacent  sinuses. 

When  several  papillomata  are  situated  close  together,  they  should  be 
removed  along  with  the  adjacent  breast  tissue. 

In  cases  in  which  there  are  several  tumours  scattered  here  and  there 

throughout  the  breast,  the  whole  organ  should  be  excised.  The  "local 
recurrences "  which  have  been  reported  as  following  operation  are  to  be 
explained  by  a  small  growth  having  escaped  removal  at  the  time  of  operation, 
or  by  the  development  de  novo  of  another  tumour. 

With  regard  to  the  prognosis,  therefore,  it  may  be  said  that  "local 
recurrence,"  while  it  occasionally  follows  excision  of  the  tumour  or  resection 
of  a  portion  of  the  breast,  never  occurs  after  removal  of  the  whole  organ. 

Mr.  Bowlby,  to  whom  we  are  indebted  for  the  first  satisfactory  account 
of  the  pathology  and  clinical  characters  of  this  group  of  tumours,  describes 
them  under  the  title  villous  carcinoma.     He  admits,  however,  that  even 
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in  the  instances  in  which  the  tumours  have  invaded  the  walls  of  the  ducts, 
secondary  growths  never  occur,  either  in  the  glands  or  distant  organs. 

Fatty  Tumours. — According  to  Williams,  only  three  cases  of  intra- 
mammary  lipomata  have  been  described.  Lipomata  are  generally  situated 
either  in  the  paramammary  fat  (generally  towards  the  axilla),  or  in  the 
retromammary  fat  between  the  corpus  mammse  and  the  pectoral  fascia. 
In  the  latter  situation  the  breast,  which  is  projected  forwards  by  the 
tumour,  becomes  abnormally  prominent,  and  if  at  the  same  time  the 
corpus  mammse  be  compact  the  organ  feels  firmer  than  normal.  In  a 
specimen  examined  by  the  writer  in  which  the  above  state  of  affairs  existed, 
the  whole  breast  had  been  removed  on  the  supposition  that  the  condition 
was  malignant.  The  lipoma,  in  this  instance,  could  have  been  readily 
shelled  out  by  the  retromammary  route  advocated  by  Gaillard  Thomas. 
The  case  illustrates  forcibly  the  importance  of  making  a  diagnostic  incision 
into  all  doubtful  swellings  of  the  breast. 

Lipomata  of  the  breast,  as  well  as  diffuse  ncevo -lipomata,  are  occasion- 
ally met  with  as  congenital  tumours  in  the  breasts  of  children.  Osteo- 

chondromata  and  angiomata  of  the  breast  occur  so  rarely  that  no  further 
reference  need  be  made  to  them. 

Sarcoma 

Under  this  heading  are  considered  the  true  sarcomata,  that  is  to  say, 
tumours  made  up  solely  of  sarcomatous  tissue;  any  gland  tissue  which 
chances  to  be  present  consisting  merely  of  the  remains  of  the  gland 
parenchyma  which  have  been  accidentally  included  in  the  growth.  The 
tumour  arises  from  a  matrix  of  embryonic  mesoblastic  tissue  of  congenital 
or  post-natal  origin  (Senn).  Cysts,  when  they  occur,  are  always  the  result 
of  a  degeneration  of  the  tumour. 

The  so-called  adeno -sarcomata  and  cysto- sarcomata  have  been  described 
along  with  the  fibro -adenomata,  to  which,  histologically  as  well  as  clinically, 
they  are  much  more  closely  related  than  to  the  true  sarcomata.  The  glan- 

dular elements  of  these  so-called  sarcomata  are  of  new  formation  and 
constitute  an  essential  part  of  the  tumour,  and  the  cysts  which  so  frequently 
develop  are  filled  with  tluid  secreted  by  the  lining  epithelium  of  the  spaces. 

True  sarcomata  are  comparatively  rare,  forming  certainly  less  than  5  per 
cent  of  all  mammary  neoplasms.  They  are  met  with  at  any  time  between 
puberty  and  advanced  age ;  the  majority  occur  before  the  fortieth  year. 
They  occur  in  the  married  and  single  with  equal  frequency.  Nothing  is 
known  regarding  their  causation,  but  direct  traumatisms  appear  to  play  a 
more  important  part  than  in  the  case  of  the  carcinomata. 

The  spindle-celled  forms  are  said  to  be  the  most  frequent ;  but  if  we  ex- 
clude the  so-called  adeno-sarcomata  and  cysto-sarcomata,  the  round-celled 

sarcoma  is  as  frequently  met  with  as  the  spindle-celled  variety.  Mixed  and 
giant-celled  forms  occur  more  rarely,  and  one  or  two  cases  of  alveolar  sarco- 

mata have  been  recorded.  Melanotic  sarcomata  (epitheliomata  ?)  are 

probably  always  secondary  to  a  primary  growth  in  the  nipple.  Myxo- 
matous tissue  is  rarely,  if  ever,  met  with  in  a  pure  sarcoma  of  the  breast, 

while  it  is  not  infrequently  met  with  in  the  large  proliferous  cysto- adenomata. 

The  true  sarcomata  generally  possess  a  -pseudo-capsule,  which,  however, 
differs  from  the  true  capsule  of  a  fibro-adenoma,  as  it  is  inseparably  con- 

nected both  with  the  tumour  and  with  the  surrounding  tissues,  so  that 
the  tumour  is  never  movable  within  the  substance  of  the  breast,  nor  can 
it  be  shelled  out  in  the  same  way  as  a  fibro-adenoma.     Moreover,  the  capsule 
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is  generally  incomplete,  and,  microscopically,  it  is  seen  to  be  invaded  by  the 
tumour  cells ;  it  is  therefore  to  be  regarded  as  a  part  of  the  tumour,  and 
the  mere  enucleation  of  the  latter  is  certain  to  be  followed  by  recurrence. 

Local  dissemination  takes  place  mainly  along  the  connective  tissue 
sheaths  of  the  blood-vessels,  while  general  dissemination  is  the  result  of  the 
tumour  cells  gaining  access  to  the  lumen  of  the  embryonic  blood-vessels 
of  the  tumour.  The  lung,  liver,  and  brain  are  the  most  frequent  seats  of 
metastatic  growths. 

Clinically,  the  sarcomata  present  themselves  usually  as  well-circum- 
scribed rounded  tumours,  without  adhesion  to  the  skin  or  retraction  of  the 

nipple.     The  rate  of  grcvvth  varies  considerably  according  to  the  histological 

Pig.  13. — Vertical  slice  through  a  large  small-round-celled  sarcoma  of  the  mamma,  removed  by  Prof.  Chiene  from 
a  woman  aged  50.  The  central  part  of  the  tumour  is  converted  into  a  large  degeneration  cyst,  the  result  of 
mucoid  softening  ;  the  peripheral  portion  presents  the  typical  encephaloid  appearance  of  such  tumour. 
The  axillary  glands  were  also  sarcomatous  and  presented  a  similar  appearance. 

structure  of  the  tumour.  Excluding  the  melanotic  variety,  the  small  round- 
3elled  sarcomata  and  the  lympho-sarcomata  are  the  most  malignant,  and 
sooner  or  later  infect  the  axillary  glands.  In  a  few  months  the  breast  is 
jonverted  into  a  prominent  hemispherical  tumour  of  large  size ;  the  skin  is 
stretched  and  may  have  a  dusky-red  colour ;  the  cutaneous  veins  are  generally 
lilated.  There  is  often  a  general  as  well  as  a  local  elevation  of  temperature. 
Ultimately  the  skin  gives  way,  leading  to  the  protrusion  of  a  very  vascular 
ungating  mass.     Death  results  from  exhaustion  generally  within  a  year. 

On  section  the  tumour  presents  a  homogeneous  appearance,  which  in 
colour  and  consistency  so  closely  resembles  the  gray  matter  of  the  brain 
ihat  the  terms  medullary  or  encephaloid  were  applied  to  these  tumours  by 
.ilder  writers.  If  the  tumour  be  large,  the  centre  is  generally  converted 
<Qto  a  degeneration  cyst  the  result  of  haemorrhage  and  mucoid  softening, 
■he  contents  of  the  cyst  consisting  of  an  amber  or  more  or  less  chocolate- 
oloured,  viscid  fluid. 
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The  spindle-celled  forms  are  firmer  and  of  slower  growth.  On  section 
they  are  pinkish  white  and  somewhat  fasciculated  and  fibrous-looking,  due 
to  the  fact  that  the  cells  are  arranged  in  bundles  parallel  to  the  blood- 

vessels. They  never  present  the  cleft-like  spaces  or  foliaceous  appearance 
characteristic  of  the  fibro-adenomata.  While  they  display  a  marked  tendency 
to  recur  locally  they  do  not  appear  to  infect  the  axillary  glands,  and  they 
seldom  give  rise  to  general  metastasis. 

According  to  Gross,  the  myeloid  sarcomata  of  the  breast  never  give  rise 
either  to  glandular  or  to  general  infection. 

Diagnosis. — The  small  round-celled  sarcomata  are  to  be  distinguished 
from  the  acute  infiltrating  carcinomata  by  their  softer  consistence,  by  the 
absence  of  the  brawny  induration  and  characteristic  infiltration  of  the 
skin,  and  by  the  comparatively  late  infection  of  the  axilla.  Occasionally  a 
diagnostic  incision  is  necessary  before  a  rapidly -growing  sarcoma  can  be 
distinguished  from  a  general  mastitis  or  a  thick-walled  abscess.  The  less 
malignant  forms  are  distinguished  from  the  fibro- glandular  tumours  by 
their  lack  of  mobility  and  by  the  absence  of  cysts. 

Treatment. — The  treatment  of  true  sarcomata  of  the  breast  is  practically 
the  same  as  that  for  carcinoma.  The  axilla  should  be  opened.  The  numerous 
operations  which  are  recorded  as  having  been  performed  on  the  same  patient 
for  recurrent  sarcoma  of  the  breast  would  not  have  been  necessary  if 
the  first  operation  had  been  sufficiently  radical.  Moreover,  it  must  be 
remembered  that  there  is  always  a  danger  that  the  local  recurrences  may 
be  attended  sooner  or  later  with  internal  metastasis,  especially  in  the  lung. 

Carcinomata         * 

The  frequency  with  which  carcinoma  is  met  with  in  the  breast  is  of 
itself  sufficient  to  give  it  an  importance  difficult  to  over-estimate.  The  great 
improvement  in  the  results  of  surgical  treatment,  which  a  better  knowledge 
of  the  pathology  and  mode  of  dissemination  of  the  disease  has  brought 
about,  has  served  to  add  further  interest  to  the  disease. 

Taking  the  combined  statistics  of  Billroth,  Schmidt,  Bryant,  Gross,  and 
v.  Angerer,  we  find  that  the  carcinomata  amount  to  83  per  cent  of  all  breast 
tumours.  From  the  statistics  furnished  by  the  Middlesex  Hospital  Kepoits, 
considerably  more  than  half  of  all  breast  affections  are  carcinomatous.  The 
disease  is  overwhelmingly  more  common  in  females  than  in  males.  It  is 
safe  to  say  that  not  more  than  2  per  cent  of  breast  cancers  occur  in  the  male. 
Many  authorities,  prominent  amongst  whom  may  be  mentioned  Williams  in 
this  country  and  Park  in  America,  maintain  that  the  disease  is  decidedly  on 
the  increase.  Others  maintain  that  the  increase  of  cancer  is  more  apparent 

than  real,  and,  according  to  Newsholme,  is  to  be  attributed  "  to  improved 
diagnosis  and  more  careful  certification  of  the  causes  of  death,  especially  to 

the  latter."  This  question,  however,  along  with  the  influences,  if  any,  which 
determine  a  geographical  distribution  of  cancer,  and  the  question  of  "cancer 
houses,"  are  matters  which  fall  to  be  considered  in  dealing  with  cancer  iu 
general.  The  careful  investigations  of  D'Arcy  Power  have  led  him  to  the 
conclusion  that  the  cause  of  cancer  will  not  be  found  in  any  given  room  or 
house  or  water-supply. 

Speaking  generally,  we  may  say  that  the  disease  most  frequently 
appears  between  the  ages  of  forty  and  sixty,  the  greater  number  occurring 
during  the  latter  half  of  the  fifth  decade.  Cancer  of  the  breast  is  very 
rare  before  the  age  of  thirty,  and  it  seldom  starts  after  seventy.  A  few 
cases  have  been  recorded  in  which  the  disease  besan  between  the  twentieth 



MAMMAKY  GLAND,  DISEASES  OF  315 

and  twenty-fifth  years.  The  eases  mentioned  by  older  authors  as  oecurring 
under  the  age  of  twenty  were  in  all  probability  sarcomata. 

Out  of  451  cases  collected  by  Gross,  in  which  the  catamenia  are 
referred  to,  62  per  cent  were  stated  as  regularly  menstruating  when 
the  disease  appeared.  Most  surgeons,  however,  are  agreed  that  the  men- 

strual function  is  of  no  etiological  significance.  According  to  Gross,  of 
1545  women  suffering  from  cancer  of  the  breast,  in  whom  the  social  condi- 

tion is  noted,  85*5  per  cent  were  or  had  been  married,  and  145  per  cent 
were  single ;  of  the  married,  12  per  cent  were  barren.  Bryant  and  Sheild 
respectively  give  the  proportion  of  the  married  as  80  and  82  per  cent. 
With  regard  to  nursing,  Gross  found  that  out  of  416  cases  in  whom  this 
is  referred  to,  76  per  cent  had  suckled  their  infants,  while  24  per  cent  had 
not. 

The  effect  of  antecedent  puerperal  mastitis  is  regarded  by  some  as  an 
etiological  factor  of  some  importance.  Gross,  after  a  critical  examination 
of  his  statistics  relative  to  this  matter,  does  not  attribute  much  importance 

to  it.  In  only  49  cases  out  of  907  (5*4  per  cent)  could  it  be  determined 
that  the  carcinoma  "  developed  out  of  lumps  or  circumscribed  indurations 
left  by  the  inflammation."  The  average  interval  between  the  mastitis  and 
the  appearance  of  the  cancer  was  as  much  as  fourteen  years.  Most  surgeons, 
however,  have  seen  cancers  which  have  developed  beneath  the  scar 
resulting  from  a  breast  abscess. 

V.  Angerer,  after  investigating  more  recent  statistics  regarding  the 

influence  of  the  social  state,  sums  up  as  follows:  —  "Mammae  that  have 
attained  their  full  functional  development  show  a  greater  tendency  to  the 
development  of  carcinoma,  i.e.  parous  women  suffer  more  from  carcinoma  of 
the  mamma  than  barren  women.  The  influence  of  suckling  is  more  marked 
than  that  of  matrimony  and  conception,  and  it  is  quite  certain  that  only  a 
small  proportion  of  those  who  later  suffer  from  cancer  of  the  breast  have 

not  suckled."  Bryant  and  Winiwarter  both  refer  to  the  relative  frequency 
of  mammary  cancer  in  women  who  have  suckled  large  families. 

Of  the  influence  of  chronic  irritation  and  chronic  inflammatory  indura- 
tion it  is  still  more  difficult  to  speak  definitely.  Certain  it  is  that  the 

proportion  of  women  who  suffer  from  such  conditions  is  very  great  compared 
with  those  who  ultimately  suffer  from  cancer.  As  Mr.  Sheild  puts  it, 

'■'  chronic  irritation  of  an  unexposed  glandular  surface  is  very  different  from 
chronic  irritation  of  a  free  surface ;  the  former  does  not  lead  to  cancer  in 
Dther  organs,  for  example,  in  the  epididymis,  and  there  is  no  reason  to 

suppose  that  it  has  any  special  tendency  to  do  so  in  the  breast." 
The  connection  between  contusions  of  the  breast  and  carcinoma  is  not  by 

my  means  established.  Most  women  are  able  to  call  to  mind  having  received 
some  sort  of  injury  to  the  breast,  and  the  majority  are  only  too  ready  to 
ittribute  the  disease  to  that  injury.  Out  of  1511  cases  collected  by  Gross,  in 

>nly  3 '6  per  cent  was  there  "  conclusive  evidence  that  the  tumour  developed 
»ut  of  indurations  and  other  conditions  following  the  injury."  Sheild,  from 
he  record  of  the  St.  George's  Hospital  cases,  puts  the  percentage  down  as 
i"2  out  400  cases.  The  statistics  of  Snow,  Lowenthal,  and  Ziegler  yield  a 
>ercentage  of  11*5,  134,  and  22  respectively,  the  last  being  certainly  higher 
han  most  surgeons  would  admit. 

Space  forbids  my  entering  into  any  detail  with  regard  to  the  vexed 
uestion  of  the  hereditary  proclivity  to  cancer.  Those  who  wish  to  know 

/hat  may  be  said  in  favour  of  it  should  consult  Williams'  Diseases  of  the 
■freast,  p.  260,  where  he  very  ably  discusses  the  deductions  to  be  drawn 
corn  the  history  of  cancer  in  thirty-three  families  (24-2  per  cent)  out  of  136 
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consecutive  cases  of  cancer  of  the  female  breast.  He  gives  some  striking 
instances  (amongst  which  is  the  very  remarkable  case  recorded  by  Broca) 
of  mukiple  family  cancer  occurring  in  successive  generations;  these,  he 
says,  prove  conclusively  the  hereditability  of  cancer.  He  points  out  that 
the  disease  repeats  itself  more  especially  along  the  female  line,  a  fact 
which  had  already  been  referred  to  by  Bryant. 

Gross  concludes  that  "  the  evidence  of  the  inheritance  of  cancer  is  far 

from  being  satisfactory,"  but  that  there  can  be  no  doubt  about  "  the  in- 
heritance of  a  peculiarity  of  the  structure  of  the  breast,  especially  of  its 

epithelial  elements,  which  predisposes  it  to  the  occurrence  of  cancer."  Out 
of  1164  cases  he  finds  a  family  history  of  cancer  in  8-o  per  cent.  Bryant, 
who  found  a  family  history  of  cancer  in  12  per  cent  of  600  cases,  takes 
up  much  the  same  position  as  Gross.  Paget  puts  the  percentage  as  high  as 
33,  while  Winiwarter  places  it  as  low  as  6  per  cent.  The  practical  result 
to  be  drawn  from  a  study  of  heredity  in  cancer  of  the  breast  is  that,  in  a 
doubtful  tumour,  a  strong  family  history  of  cancer  is  in  favour  of  its 
malignant  character,  whereas  the  absence  of  such  a  history  is  no  argument 
whatever  to  the  contrary. 

It  is  not  within  the  province  of  this  article  to  discuss  the  vexed 
question  as  to  the  part,  if  any,  played  by  parasites  in  the  etiology  of 

cancer.  In  spite  of  the  great  attention  which  has  been  given  to  "  cancer 
bodies  "  during  the  past  ten  years  their  exact  nature  remains  as  much  a 
matter  of  dispute  as  ever. 

To  Buffer  and  his  co-workers,  Walker  and  Plimmer,  belongs  the  credit 
of  having  singled  out  the  most  characteristic  and  parasite-looking  of  the 
many  peculiar  cellular  units  which  modern  improvements  in  microscopic 
technique  have  enabled  us  to  demonstrate  in  cancers.  These  peculiar 
cellular  bodies  were  regarded  by  Kuffer,  Metchnikoff,  and  others  as 
parasitic  protozoa.  In  Italy  recently,  these  bodies  have  been  subjected 
to  renewed  investigation  at  the  hands  of  Sanfelici,  Maffucci  and  Sirleo, 
Roncali,  Binaghi,  and  others,  all  of  whom  claim  that  they  are  vegetable 
parasites  belonging  to  the  blastomycetes  (yeasts).  Those  who  believe  in 

the  parasitic  nature  of  the  "  cancer  bodies "  maintain  that  there  is  a  gap 
between  the  morphological  appearances  of  the  degenerated  or  otherwise 
altered  cancer  cells  and  the  so-called  parasites,  and  that  this  gap  cannot 
be  bridged  by  transitional  forms. 

The  writer  believes  that  by  examining  the  "  cancer  bodies  "  by  the  film 
method  instead  of  by  making  sections  of  the  tumour,  he  has  been  able 
gradually  to  narrow  down  the  gap  so  as  ultimately  to  fill  it  in  with 
transitional  stages  in  the  degeneration  of  a  cancer  cell,  which  follow  one 
another  so  closely  as  to  afford  a  satisfactory  demonstration  of  the  com- 

plete evolution  of  a  Buffer's  "  cancer  body  "  or  so-called  blastomycete. 
It  is  more  particularly  to  degenerative  changes  in  the  nucleus  that 

the  typical  "  cancer  bodies "  of  Kuffer  owe  their  evolution.  The  exact 
nature  and  morphology  of  the  "  cancer  body "  vary  according  to  the 
source  of  the  carcinoma,  or,  better  stated,  according  to  the  function  of  the 
normal  epithelium  from  which  the  tumour  has  taken  origin.  It  is  highly 
probable  that  the  material  which  accumulates  in  or  around  the  degenerat- 

ing nucleus  and  distends  it  into  a  vesicle,  and  which  forms  the  body  or 
main  substance  of  the  so-called  parasite,  is  to  be  regarded  as  an  abnormal 
product  or  aberrant  secretion  elaborated  as  the  result  of  an  attempt  on 
the  part  of  the  cancer  cell  to  perform  a  function  normal  to  that  of  the 
type  of  epithelial  cell  from  which  it  originated. 

Carcinoma    of    the    mamma,    like    cancer    elsewhere,    is    of   epithelial 
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origin.  The  tumour,  whatever  be  its  naked-eye  appearances,  is  made  up 
of  atypical  epithelial  cells  which  occupy,  invade,  and  multiply  in  a  more 
or  less  vascular  connective  tissue  framework  consisting  of  the  original 
stroma  of  the  breast,  which  is  somewhat  modified  and  generally  added  to 
by  secondary  changes  of  an  inflammatory,  and  often  partly  degenerative, 
character,  set  up  by  the  irritation  of  the  proliferating  cancer  cells.  The  so- 
called  alveolar  spaces  of  the  stroma  are  to  be  regarded,  therefore,  as  neither 
more  nor  less  than  the  lymph  spaces  and  interstices  of  the  tissue. 

The  microscopic  appearances  presented  by  the  growth  may  be  very 
different,  not  only  in  different  tumours,  but  also  in  different  parts  of  the  same 
tumour;  they  depend  mainly  upon  the  relative  proportion  of  the  epithelial 
and  connective  tissue  elements  and  upon  the  size  and  shape  of  the  alveolar 

;  spaces,  or,  in  other  words,  upon  the  size  and  form  of  the  clusters  of  malig- 
nant cells  which  they  contain. 

Speaking  roughly,  fully  90  per  cent  of  cancers  of  the  breast  originate 
from  the  epithelium  of  the  acini.  The  tumour  presents  itself  in  a  variety 
of  forms  to  which  clinicians  have  given  special  names,  such  as  scirrhus 
cancer,  atrophic  cancer,  medullary  or  encephaloid  cancer,  acute  or  in- 

flammatory cancer,  I enticular  cancer,  and  cancer  en  cuirasse.  We  shall  see, 
however,  that  these  various  conditions  are  due  to  variations  in  the  rate  of 
growth  and  mode  of  extension  of  one  and  the  same  disease. 

Clinically,  a  convenient  primary  subdivision  of  acinous  carcinomata  is 
into  (1)  the  circumscribed,  and  (2)  the  diffuse  forms.  The  circumscribed 
forms  may  be  further  subdivided  into  (a)  the  typical  or  nodular  scirrhus, 
(b)  the  slow-growing  or  atrophic  scirrhus,  and  (c)  the  rapidly  growing  or 
acute  cancer.  In  like  manner  the  diffuse  forms  may  be  subdivided  into 
(a)  diffuse  scirrhus,  (b)  the  diffuse  atrophic  cancer,  and  (c)  the  diffuse 
inflammatory  cancer.  The  diffuse  form  may  arise  as  an  extensive  cancerous 
degeneration  of  the  parenchyma,  but  it  may  also  result  from  a  rapid  and 
diffuse  lymphatic  dissemination  from  a  primary  nodule.  Hence  a  car- 

cinoma which  at  an  early  stage  appears  as  a  circumscribed  tumour  may  in 
its  later  stages  present  itself  as  a  diffuse  growth.  Of  these  varieties  by  far 
uhe  commonest  is  the  nodular  scirrhus,  and  we  will  therefore  take  it  to 
llustrate  the  main  points  in  the  morbid  anatomy,  symptomatology,  and 
)rogress  of  cancer  of  the  breast. 

If  a  breast  containing  a  typical  nodular  scirrhus  be  sliced  through  the 
iumour,  the  latter  cuts  with  a  creaking  sensation,  and  the  cut  surface 
generally  becomes  slightly  concave  owing  to  the  cicatrisation  of  the  central 
-nd  older  part  of  the  tumour,  this  part  having  a  white  and  somewhat 
treaky  appearance,  mottled  with  yellow  points  due  to  fatty  degeneration. 
?he  peripheral  and  growing  part  of  the  tumour  has  a  bluish  gray,  or  grayish 
'ink,  faintly  translucent  appearance,  and  is  either  homogeneous  or  slightly 
aottled  with  minute  hemorrhagic  points.  The  edge  of  the  growth, 

:  Ithough  it  may  appear  to  be  sharply  defined,  is  in  reality  everywhere 
i  avading  the  surrounding  tissue,  so  that  islands  of  fat  or  traces  of 
arenchyma  are  often  embedded  in  the  peripheral  portion  of  the  tumour, 

'he  tumour  is  never  encapsulated. 
Microscopically  the  central  portion  is  mainly  fibrous,  the  epithelial 

lusters  being  small,  with  their  cells  compressed  and  more  or  less 
^generated,  the  whole  appearance  resembling  that  seen  in  an  atrophic 
>irrhus.  At  the  growing  edge,  on  the  other  hand,  the  cell  clusters  are 
;.rge  and  abundant,  the  stroma  being  scanty,  so  that  the  appearance 

'isembles  that  seen  in  the  more  rapidly  growing  or  encephaloid  cancer. 
he  malignant   epithelial  cells,  which  are  the  essential  elements  of  the 
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tumour,  insinuate  themselves  into  the  lymph  spaces  of  the  adjacent  tissues 
and  dilate  them  to  form  the  so-called  alveolar  spaces  of  the  cancer.  In  the 
meshes  of  the  stroma,  more  especially  at  the  invading  edge  of  the  tumour, 
are  numerous  leucocytes. 

The  tumour  tissue  may  be  distinguished  from  the  adjacent  gland 
parenchyma  not  only  by  its  atypical  or  non-glandular  arrangement,  but 
also  by  a  marked  difference  in  the  morphological  characters  of  the  cells  in 
the  two  cases.  The  cells  of  the  tumour,  especially  their  nuclei,  are  much 
larger  and  show  signs  of  greater  reproductive  activity  (as  evidenced  by 
the  frequent  mitotic  figures)  than  the  cells  of  the  gland  parenchyma. 
These  structural  differences  are  comparable  with,  and  no  doubt  correlated 
to,  the  functional  differences,  and  are  sufficiently  marked  to  justify  us  in 

applying  the  specific  term  "  cancer  cells  "  to  epithelial  cells  which  have 
become  so  profoundly  modified.  What  it  is  that  brings  about  this  very 
remarkable  modification  both  of  structure  and  of  function  on  the  part  of  the 
epithelial  cells  has  not  yet  been  demonstrated;  but  to  settle  this  would  be 
to  solve  the  vexed  question  of  the  causation  of  c  incer. 

The  lobules  of  the  parenchyma  are  invaded  and  destroyed  by  the  onward 
growth  of  the  proliferating  cancer  cells.  The  interacinous  connective  tissue 
proliferates  and  becomes  infiltrated  with  leucocytes.  The  acinous  epithelium 
is  destroyed,  and  there  is  no  evidence  whatever  to  show  that  it  is  stimulated 
to  proliferate  and  to  undergo  a  cancerous  transformation  by  any  spermatic, 
fertilising,  or  infective  power  exerted  through  the  agency  of  the  adjacent 
and  pre-existing  cancer  cells. 

The  microscopic  appearances,  therefore,  point  strongly  to  the  view  that 
the  cancer  is  local  in  its  origin,  that  the  spread  is  mainly  along  the 
lymphatics,  and  that  the  adjacent  gland  parenchyma,  although  it  frequently 
gives  evidence  of  proliferative  changes  in  its  epithelium,  is  not,  as  main- 

tained by  Heidenhain  and  others,  precancerous  in  the  sense  that  "it  is 
sooner  or  later  destined  to  develop  into  typical  cancer." 

The  tumour  may  be  situated  in  any  part  of  the  breast  —  either 
immediately  beneath  or  close  to  the  nipple,  or  at  the  circumference  of  the 

gland.  The  statement  of  Williams  to  the  effect  that  9-8  per  cent  originate 
in  supernumerary  mammary  structures  quite  outside  the  normal  mamma, 
can  no  longer  be  accepted  in  the  light  of  our  present  knowledge  of  the 
anatomical  limits  of  the  mamma.  The  upper  and  outer  quadrant  is  the 
commonest  site  of  the  tumour ;  out  of  820  successive  cases  Gross  found 

46 -2  per  cent  in  this  situation.  According  to  the  same  author's  statistics 
the  left  breast  was  rather  more  frequently  affected  than  the  right. 

It  is  exceedingly  rare  to  meet  with  two  cancers  in  the  same  breast; 
when  this  does  occur  the  two  tumours  are  almost  invariably  connected  by  a 
strand  of  cancerous  tissue,  which  makes  their  independent  origin  a  matter 
of  doubt.  When  both  breasts  are  affected,  a  condition  almost  as  rare,  the 

cancer  is  commonly  of  the  diffuse  type,  and  the  disease  is  generally  con- 
veyed to  the  second  breast  by  the  subcutaneous  and  retromammary 

lymphatics,  both  of  which  anastomose  across  the  mesial  plane. 
In  the  majority  of  instances  the  tumour  is  discovered  quite  accidentally, 

or  the  patient's  attention  may  be  attracted  to  the  breast  by  a  swelling,  by 
drawing  in  of  the  nipple,  or  by  a  dimpling  of  the  skin.  Contrary  to  the 
prevailing  idea  of  the  laity,  pain,  unfortunately,  is  generally  conspicuous  by 

its  absence  :  the  word  "  unfortunately  "  is  here  used  advisedly,  because  not 
only  does  the  absence  of  pain  militate  against  the  early  discovery  of  the 
disease,  but  it  also  deceives  the  patient  into  the  belief  that  "  the  lump 
when  discovered  is  not  a  cancer,  and  that  advice  need  not  be  sought  regarding 
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it.  In  some  cases  there  is  pain  of  a  dull,  aching  character ;  in  other  cases 
the  pain  is  sharp  and  stinging,  or  it  may  be  severe  and  lancinating,  and 
shooting  towards  the .  neck,  the  shoulder,  or  down  the  inner  side  of  the 
upper  arm.  As  the  disease  advances  pain  may  become  a  distressing 
symptom,  and,  by  interfering  with  sleep,  give  to  the  patient  a  worn  and 
haggard  look  quite  different  from  the  later  cachexia. 

In  examining  the  breast  the  patient  should  be  stripped  to  the  waist 
so  as  to  allow  of  a  thorough  examination  of  both  breasts  and  axilke.  It 
is  preferable  to  have  the  patient  lying,  or,  if  this  is  not  convenient, 
sitting  with  the  trunk  resting  against  the  back  of  the  chair,  so  that  the 
body  may  have  support  while  the  breast  is  being  pressed  against  the  ribs. 
To  examine  the  axilla  the  arm  should  not  be  too  much  abducted,  other- 

wise the  axillary  fascia,  being  tense,  will  prevent  the  fingers  reaching  well 
up  towards  the  apex.  It  is  well  to  make  the  examination  from  behind  as 
well  as  from  the  front.  Inspection  will  at  once  detect  any  difference  in 
the  size  of  the  breasts,  any  local  swelling,  retraction  of  nipple,  or  dimpling 
of  skin.  (The  writer  has  been  impressed  by  the  great  frequency  with  which 
small  punctiform,  bright  red  capillary  nsevi  are  to  be  seen  here  and  there 
upon  •  the  skin  of  the  trunk  in  patients  suffering  from  breast  or  other 
cancers,  but  whether  they  have  any  association  with  the  disease  he  is 
unable  to  say.) 

In  investigating  the  organ  more  information  will  be  gained  by 
palpation  with  the  fingers  placed  flat  over  the  various  parts  of  its 
surface  than  by  pinching  it  up  between  the  fingers  and  thumb.  The 
tumour  which  is  not,  as  a  rule,  tender  to  pressure,  generally  presents  itself 
as  a  somewhat  chestnut-shaped,  rarely  spherical,  swelling  of  a  dense,  un- 

yielding, wooden,  or  even  stony  consistence.  It  is  not  encapsulated,  and 
therefore  moves  along  with  instead  of  within  the  breast  in  the  substance  of 
Iwhich  it  is  embedded.  Although  non  -  encapsulated  the  tumour  is 
generally  circumscribed,  so  that,  by  virtue  of  its  density,  its  outline,  which 
is  more  or  less  nodular,  can  usually  be  fairly  well  defined ;  in  this  respect 
it  is  intermediate  between  a  fibro-adenoma  and  an  area  of  chronic  in- 
iflammatory  induration.  The  density  and  wooden  consistence  of  the  growth 
are  best  appreciated  by  pressing  it  firmly  with  the  fiat  of  the  hand  back- 

wards against  the  wall  of  the  chest. 
The  skin  is  at  first  freely  movable  and  readily  pinched  up,  and  the 

tumour,  along  with  the  breast,  moves  freely  on  the  subjacent  parts.  The 
condition  of  the  nipple  depends  almost  entirely  upon  the  situation  of  the 
oumour.  When  the  latter  is  beneath  or  close  to  the  nipple,  retraction 
:akes  place  at  an  early  stage  of  disease ;  when,  however,  the  tumour  is 
peripheral,  the  nipple  has  a  normal  appearance.  Discharge  of  any  kind  from 
-he  nipple  is  seldom  present  in  the  acinous  variety  of  cancer. 

The  glands  in  the  axilla  are  very  frequently  not  to  be  felt  before  the 
itage  of  skin  invasion.  It  must  be  remembered,  however,  that  diseased 
dands  are  often  very  difficult  to  feel  in  obese  subjects,  and  are  often  too 
mall  to  be  detected,  even  in  spare  women. 

Progress  and  Termination. — As  the  disease  advances  the  skin  becomes 
tivolved.  The  average  date  of  this  involvement  is,  according  to  Gross, 

i  ixteen  months  after  the  tumour  is  first  noticed.  The  small-cell  infiltration 
Hnd  connective  tissue  proliferation  which  precede  the  advance  of  the  tumour 
spread  into  the  ligaments  of  Cooper,  and  these  becoming  shortened  and  drawn 
towards  the  growth,  cause  the  skin  to  become  dimpled  when  an  attempt  is 
lade  to  pinch  it  up  from  off  the  tumour.     A  little  later  the  skin  over  the 
amour  becomes  visibly  dimpled  or  puckered. 
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When  the  tumour  is  situated  beneath  or  close  to  the  nipple,  similar 
changes,  spreading  along  the  adventitious  coats  of  the  ducts,  cause  the 
nipple  to  be  either  retracted  or  drawn  over  towards  the  tumour,  or  the 
nipple  itself  may  become  indurated  from  cancerous  infiltration  (Fig.  14). 

Direct  invasion  of  the  skin  gives  rise,  in  the  first  instance,  to  an 

indurated,  thickened,  and  coarsely  wrinkled  or  "  pigskin  "  appearance,  which 
has  been  very  aptly  described  by  French  writers  under  the  term  "  peau 
d'orange."  This  appearance  is  so  characteristic  that  it  may  be  regarded  as 
an  almost  pathognomonic  sign  of  cancer  of  the  breast. 

Next  follows  the  stage  of  ulceration,  which  is  often  preceded  by  Assuring 
and  excoriation,  along  with  a  desquamating  and  scaly  condition  of  the 
epidermis.  This  occurs  on  an  average  four  months  after  the  first  sign  of 
skin  invasion  (Gross).     The  floor  of  the  ulcer,  formed  by  the  breaking  down 

Fig.  14. — Vertical  section  through  an  area  of  skin  overlying  a  cancer  of  the  breast,  and  presenting  the  "peau 
d 'orange  "  appearance.  In  the  chronically  oedematous  and  thickened  cutis  are  microscopic  foci  of  cancer 
distributed,  probably,  in  the  lymphatics. 

tumour  tissue,  presents  an  unhealthy,  sloughing,  and  frequently  excavated 
surface  which  discharges  a  thin  ichorous  or  grumous  fluid.  The  edges  are 
densely  indurated,  everted,  and  often  considerably  elevated ;  they  are  of  a 
dusky  or  purplish  hue,  and  covered  by  a  thin  epidermis  through  which  a 
plexus  of  venules  is  seen.  If  the  ulcer  be  neglected,  and  if  it  become 
invaded  by  putrefactive  organisms,  an  extensive  slough  may  form,  which, 

after  separating,  leaves  a  deep  cavity,  the  "  crateriform  ulcer."  Anything 
like  severe  haemorrhage  very  rarely  occurs,  and  even  capillary  oozing  is  rare 
compared  with  that  which  occurs  in  fungating  malignant  tumours.  The 
pain  may  be  slight,  although  more  usually  it  is  severe  and  lancinating. 

While  this  superficial  extension  of  the  disease  is  proceeding,  the  deeper 
parts  are  also  becoming  invaded.  The  tumour  after  reaching  the  posterior 
surface  of  the  corpus  mammae,  becomes  adherent  to  the  retromammary 
areolar  tissue  and  then  to  the  pectoral  fascia.  It  is  important  to  note  that 
when  the  tumour  is  deep-seated,  the  retromammary  tissue,  and,  what  is  of 
even  greater  significance,  the  efferent  lymphatic  vessels  which  it  contains, 
may  become  infected  before  there  is  any  trace  of  skin  invasion.     It  follows, 
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therefore,  that  axillary  infection  may  occur  at  what  may  appear  clinically 
to  he  a  very  early  stage  of  the  disease. 

Invasion  of  the  pectoralis  major  next  occurs,  and  is  indicated  hy  fixation 
of  the  breast.  It  must  be  remembered,  however,  that  this  condition  may 
admit  of  considerable  movement  of  the  organ  along  with  the  muscle  when 
the  latter  is  relaxed ;  but  when  the  muscle  is  put  on  the  stretch  by 
abduction  of  the  arm,  no  movement  takes  place  in  a  direction  at  right  angles 
to  the  pectoral  fibres. 

Invasion  of  the  intercostal  muscles  and  ribs  is  indicated  by  absolute  fixa- 
tion of  the  breast,  which,  according  to  Gross,  occurs  on  an  average  six  months 

after  adhesion  to  the  skin,  and  two  months  after  ulceration.  When  the 
tumour  is  situated  at  or  near  the  periphery  of  the  lower  and  outer  quadrant, 
that  is  to  say,  below  and  external  to  the  pectoralis  major,  fixation  to  the  chest 
occurs  at  a  much  earlier  date  than  when  the  tumour  overlies  the  pectoralis 
major.  This  symptom,  viz.  fixation  to  the  chest  wall,  has  a  grave  influence 
on  the  prognosis,  as  it  is  almost  certain  to  be  associated  with  Cancerous 
infection  of  the  intercostal  and  subpleural  lymphatics,  along  which  the 
disease  is  conveyed  to  the  anterior  mediastinum,  to  the  lungs,  and  through 
the  diaphragm  to  the  liver. 

Sooner  or  later  the  cancer  cells  enter  the  venous  system,  either  through 
the  lymphatics,  or,  as  has  been  so  admirably  demonstrated  by  Goldman,  by 
invasion  of  the  walls  of  the  veins  in  the  neighbourhood  of  the  tumour,  or  of 
its  local  disseminations.  When  once  the  lungs  become  involved  the  cancer 
cells  reach  the  left  side  of  the  heart  as  a  result  of  direct  cancerous  invasion 

of  the  walls  of  the  pulmonary  veins,  rather  than  by  traversing  the  pul- 
monary capillaries.  From  the  left  side  of  the  heart  general  dissemination 

occurs,  and  results  in  the  formation  of  metastatic  deposits  in  various  parts 
of  the  body. 

The  date  at  which  metastatic  deposits  occur  varies  from  a  few  months 
to  several  years,  being  dependent  for  the  most  part  on  the  acuteness  or 
rate  of  progress  of  the  primary  disease  ;  fortunately  it  seldom  occurs  until 
two  years  after  the  disease  has  first  been  noted,  or  until  about  a  year  after 

glandular  infection.  According  to  Gross,  "  in  about  one  case  in  every  seven 
metastasis  occurs  without  implication  of  the  glands  ;  from  which  it  appears 
that  infection  may  take  place  through  the  blood-vessels,  and  that  the  absence 
3f  enlarged  glands  affords  no  guarantee  that  the  viscera  are  not  already 

invaded."  As  already  pointed  out,  however,  the  pleura,  the  lungs,  and  the 
iver  may  be  invaded  by  direct  lymphatic  extension,  and  Dr.  Beatson  has 
shown  that  the  liver  is  more  frequently  affected  when  the  right  breast  is 
nvolved. 

As  to  the  frequency  of  metastatic  deposits,  Williams  estimates  that,  in 
ihose  cases  which  have  been  allowed  to  run  a  natural  course  uninfluenced 

)y  operation,  metastasis  occurs  in  73*5  per  cent,  leaving  therefore  26'5  per 
■<ent  in  which  death  occurs  from  local  or  other  general  causes.  By  com- 
>ining  the  statistics  of  Winiwarter,  Hendry,  Oldekop,  and  Sprengel,  Gross 
inds  that  the  average  date  of  death  from  metastasis  is  29  months  after 

he  first  appearance  of  the  disease,  or  14-7  months  after  glandular  affection, 
'he  same  author,  by  combining  the  statistics  obtained  by  various  observers 
com  423  necropsies  on  persons  who  died  of  breast  cancer,  finds  the  order  of 
•  requency  of  the  locality  of  the  metastatic  growths  to  be  as  follows: — 

iver,  48-6  per  cent ;  pleura,  42  per  cent ;  lung,  41  per  cent ;  bone,  20-5  per 
'ient ;  brain,  9*4  per  cent ;  ovary,  8  per  cent ;  and  opposite  breast,  7'8  per 
ient.  The  order  of  frequency  of  the  bones  affected  is — cranium,  vertebrae, 
mominate,  femur,  humerus,  ribs. 
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Neither  post-mortem  nor  clinical  observation  has  confirmed  Mr.  Herbert 
Snow's  statement  as  to  the  early  stage  and  great  frequency  with  which 
carcinomatous  infection  of  the  upper  end  of  the  humerus  takes  place. 
Spontaneous  fracture  of  a  long  bone  in  an  elderly  female  may  be  the  first 
symptom  which  leads  to  the  detection  of  an  unsuspected  cancer  in  the 
breast.  In  the  spine,  the  dorso- lumbar  region  is  that  which  is  usually 
involved;  the  chief  symptoms  are,  pain  in  the  back  and  girdle -pain, 
followed  by  kyphosis  and  paraplegia.  Not  infrequently  the  osseous  system 
is  the  seat  of  multiple  metastases. 

Glandular  Infection. — Sooner  or  later  the  glands  in  the  axilla  become 
involved.  Cancer  cells,  derived  from  the  primary  tumour,  are  at  any  time 
liable  to  pass  from  the  alveolar  spaces  into  the  lymph  channels,  along  which 
they  are  conveyed  by  the  lymph  stream  to  the  nearest  lymphatic  glands. 
The  detached  cell  or  cluster  of  cells  is  essentially  a  malignant  embolus, 
which,  after  being  grafted  within  a  lymphatic  gland,  proliferates  in  the 
lymph  sinuses,  destroys  the  leucocytes,  and  converts  ,the  connective  tissue 
framework  into  the  stroma  of  what  is  now  a  secondary  growth  having  the 
same  structure  as  the  primary  tumour.  The  local  and  often  microscopic 
cancerous  disseminations,  which  by  careful  examination  are  frequently  to  be 
found  in  the  breast  substance  and  adjacent  tissues,  are  almost  invariably 
developed  from  similar  emboli  which  have  been  arrested  at  some  spot  in  the 
many  lymphatic  highways  and  channels  leading  from  the  primary  tumour. 

It  is  impossible  to  say  how  long  such  emboli  may  exist  before  giving  rise 
to  visible  nodules,  and  how  many  degenerate  or  become  destroyed.  Gross  gives 
17'7  months  as  the  average  duration  of  the  interval  between  the  detection  of 
the  primary  tumour  and  perceptible  infection  of  the  axillary  glands.  It  is 
obvious,  however,  that  evidence  of  glandular  infection  may  exist  microscopic- 

ally long  before  it  manifests  itself  clinically ;  indeed,  we  have  no  reason 
whatever  to  suppose  that  it  is  not  already  present  at  the  time  the  primary 
tumour  is  first  detected. 

It  is  seldom  that  one  is  able  to  detect  a  continuous  invasion  of  a 

lymphatic  vessel,  even  with  the  microscope.  The  eord-like  strands  which 
often  may  be  felt  passing  from  the  breast  towards  the  axilla  are  not,  as 
usually  stated,  cancerous  lymphatics,  but  simply  the  ducts  or  strands  of 

atrophied  parenchyma  of  what  Spence  used  to  call  "  the  axillary  tail "  of  the mamma. 

The  pectoral  group  of  glands  is  usually  the  first  to  be  infected,  and  the 
remaining  groups  may  be  infected  either  independently  or  secondarily  to 
these.  The  subclavicular  glands  are  sometimes  alone  affected,  more 
particularly  when  the  tumour  is  situated  towards  the  upper  margin  of  the 
breast.  The  number  of  diseased  glands  to  be  found  in  the  axilla  varies 
very  greatly  ;  usually  there  are  not  more  than  three  or  four,  but  as  many  as 
twenty,  thirty,  or  even  forty  have  been  counted.  They  are  generally 
scattered,  but  occasionally  they  are  conglomerated  into  a  mass  considerably 
larger  than  the  primary  tumour.  In  the  latter  case  if  the  primary  tumour 
be  small,  situated  in  the  axillary  tail  and  fused  with  the  glands,  the  con- 

dition is  liable  to  be  mistaken  for  tubercle.  In  size  the  diseased  glands  may 

vary  from  a  pin's  head  to  a  pigeon's  egg,  or  even  larger.  In  the  glands, 
as  in  the  primary  tumour,  the  most  important  clinical  sign  of  malignancy  is 
their  density.  It  should  be  noted  that  enlargement  along  with  a  certain 
amount  of  induration  may  be  associated  with  the  presence  of  inflammatory 
or  simple  neoplastic  conditions  of  the  breast. 

After  the  glands  have  been  diseased  for  some  time  the  afferent  and 
efferent  lymphatic  vessels  are  not  infrequently  found  to  be  diseased,  but  this 
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can  only  be  detected  by  careful  microscopic  examination.  It  follows,  there- 
fore, that  in  clearing  out  the  axilla  every  endeavour  should  be  made  to 

remove  all  the  fat  and  lymphatics  as  well  as  the  glands. 
When  the  glandular  enlargement  becomes  extensive,  swelling  of  the 

arm  sets  in  as  the  result  of  pressure  on  the  axillary  vein  combined  with 
lymphatic  obstruction.  At  the  same  time  there  is  generally  severe  pain 
from  pressure  upon  the  nerves.  In  advanced  cases  the  limb  becomes  greatly 
swollen,  the  pain  excruciating,  and  eventually  gangrene  of  the  fingers  may 
set  in.  It  is  in  such  desperate  conditions  that  amputation  at  the  shoulder- 
joint  is  sometimes  welcomed  by  the  patient. 

In  the  later  stages  of  the  disease  there  is  often  a  well-marked  cancerous 
cachexia.  The  patient,  who  is  rapidly  losing  flesh,  has  a  worn  and  anxious 
expression ;  the  skin  is  of  a  peculiar  pale  yellow,  and  somewhat  earthy, 
hue,  suggestive  of  a  combination  of  simple  anaemia,  waxy  disease,  and 
slight  jaundice.     There  is  increasing  weakness  and  anorexia.     . 

These  general  symptoms  were  formerly  regarded  as  proof  that  the  tumour 
was  a  local  manifestation  of  a  constitutional  disease.  It  is  well  known  that 

when  the  tumour  is  first  noticed  the  patient  generally  looks  and  feels  in  perfect 
health,  and  some  authorities  assert  that  the  cachectic  symptoms  are  the  result 
of  ulceration  followed  by  septic  intoxication.  Certainly  in  some  cases  the 
cachexia  is  well  marked  before  ulceration,  and  sometimes  even  before  there 
is  any  evidence  of  dissemination.  Mr.  Cheyne  very  rightly  points  out  that 
the  so-called  cancerous  cachexia  should  not  be  regarded  per  se  as  a  contra- 

indication to  operation,  since  it  may  entirely  disappear  as  the  result  of 
operative  interference.  It  is  highly  probable,  therefore,  that  the  system 
may  become  poisoned  by  an  auto-intoxication,  the  toxines  being  produced 
by  the  cancer  cells  or  by  the  products  of  their  degeneration  and  disintegra- 

tion. In  some  cases  the  disease  runs  its  course  without  any  evidence  of 
cachexia ,  whatsoever. 

Death  ensues  from  inanition  and  exhaustion  brought  about  by  the 
inevitable  progress  of  the  disease.  The  more  important  of  the  factors  which 
bring  about  these  conditions  are  pain,  loss  of  sleep,  anorexia,  septic  intoxica- 

tion, and  rarely  haemorrhage.  Or  death  may  be  brought  about  by  extension 
of  the  disease  to  the  pleura  and  lungs,  or  by  metastatic  growths  in  various 
important  and  vital  organs. 

The  Slow-growing  or  Atrophic  Scirrhus. — The  circumscribed  atrophic 
cancer  is  characterised  by  its  small  size  and  slow  growth.  It  is  more 
fibrous  and  still  denser  than  the  ordinary  scirrhus,  so  that  it  cuts  with  a 
grating  sensation,  and  its  surface,  abundantly  mottled  with  points  of  fatty 
degeneration,  has  an  appearance  which  has  been  very  aptly  likened  to  that 
of  an  unripe  pear.  On  section  the  tumour  shows  a  marked  tendency  to 
contract,  as  evidenced  by  the  bulging  of  the  adjacent  tissues.  Eadiating  from 
the  circumference  of  the  tumour  are  numerous  silvery  white  strands,  the 

so-called  "claws"  of  the  cancer.  Microscopically,  the  tumour  shows  a 
few  small  atrophic-looking  groups  of  cancer  cells,  often  arranged  in  a  linear 
fashion,  embedded  in  an  abundant  stroma  consisting  of  coarse,  sclerosed,  and 
hyaline  white  fibrous  tissue  containing  many  elastic  fibres.  Many  of  the 
cell  groups  have  undergone  complete  fatty  degeneration. 

In  the  diffuse  atrophic  form,  the  nipple  is  generally  deeply  retracted,  and 
the  breast  as  a  whole  is  stony  hard,  shrunken,  and  drawn  up  to  a  higher  level 
than  its  fellow.  Later  on,  the  skin  over  the  breast  becomes  adherent  as  well 
as  puckered  and  irregularly  furrowed  from  cicatrisation  of  the  deeper  parts. 
This  condition  bears  a  close  external  resemblance  to  the  diffuse  cicatricial 

form  of  mastitis,  from  which  it  is  to  be  distinguished  by  the  stony  hardness, 
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the  fixation  of  the  deeper  parts,  and  generally  by  the  presence  of  small  but 
characteristically  hard  axillary  glands.  Occasionally  both  the  circum- 

scribed and  diffuse  forms  give  rise  to  slow  but  progressive  infiltration  and 

dissemination  in  the  skin,  so  that  a  chronic  condition  of  cancer  "  en  cuirasse  " 
may  be  produced.  This  is  more  liable  to  happen  when  the  primary  tumour 
is  situated  behind  the  nipple,  infection  of  the  skin  taking  place  through  the 
medium  of  the  subareolar  lymphatic  plexus  of  Sappey. 

The  most  remarkable  feature  of  the  atrophic  form  of  cancer  is  the 
long  course  of  the  disease.  It  is  quite  common  for  the  patient  to  live 
from  five  to  ten  years,  and  cases  have  been  recorded  in  which  the  patient 
lived  from  twenty  to  thirty  years. 

Although  axillary  infection  and  secondary  deposits  do  not  as  a  rale  make 
their  appearance  until  several  years  after  the  disease  is  first  noticed,  yet 
eventually  they  are  the  usual  cause  of  the  death  of  the  patient. 
Occasionally  death  is  brought  about  by  exhaustion,  the  result  of  local 
ulceration,  the  tumour  being  represented  by  an  extensive,  slowly  spreading, 
indurated  ulcer  firmly  fixed  to  the  chest  wall. 

Acute  Cancer. — In  marked  contrast  to  the  atrophic  cancers  just  described 
are  the  acute  forms  of  the  disease,  which  may  occur  either  in  a  circumscribed 

or  diffuse  form.  The  former,  known  as  "  tuberous "  cancer,  occurs  as  a 
rapidly  growing,  large,  generally  well-circumscribed,  but  non-encapsulated 
tumour  of  a  less  hard  but  more  elastic  consistence  than  the  ordinary 
scirrhus.  The  tumour,  generally  bulging  upon  the  surface,  is  covered  by 
stretched  skin,  which  does  not  become  adherent  until  it  is  actually  invaded 
by  the  direct  extension  of  the  tumour.  On  section,  the  comparative  soft- 

ness of  the  tumour,  its  somewhat  homogeneous  medullary  appearance,  and 
its  well-defined  outline,  give  it  a  close  resemblance  to  a  round-celled 
sarcoma ;  a  resemblance  which  is  further  strengthened  by  the  liability  of 
the  central  portion  of  the  tumour  to  undergo  mucoid  and  hemorrhagic 
softening.  The  axillary  glands  may  be  secondarily  affected  in  both 
diseases. 

The  term  encephaloid  cancer  which  has  been  applied  to  these  tumours  is 

an  unfortunate  one,  inasmuch  as  it  is  often  microscopically  indistinguish- 
able from  the  growing  edge  of  an  ordinary  scirrhus,  while  other  tumours  of 

the  breast,  which  are  totally  different  microscopically,  may  have  an 
encephaloid  appearance  clinically,  for  example,  the  adeno-carcinoma  of 
Halstead,  to  be  subsequently  described.  In  the  later  stages,  when  the  skin 
over  the  tumour  has  become  reddened  and  the  centre  converted  into  a 

degeneration  cyst,  there  may  be  considerable  difficulty  in  distinguishing 
the  condition  from  an  abscess ;  indeed,  in  some  cases  a  diagnosis  cannot  be 
made  until  the  swelling  is  incised.  The  state  of  the  axillary  glands  affords 
an  important  aid  to  diagnosis,  as  they  are  usually  distinctly  more  indurated 
in  the  malignant  affection. 

The  diffuse  (infiltrating)  acute  carcinoma  is  the  most  formidable  and 
rapidly  fatal  of  all  the  tumours  of  the  mamma.  The  disease  in  its  most 
typical  form  almost  invariably  sets  in  during  pregnancy  or  lactation.  The 
increased  vascularity  and  evolutionary  changes  which  normally  occur  at 

these  periods,  appear  to'  force  on  the  morbid  process  in  an  extraordinary 
manner.  The  whole  breast,  and  not  infrequently  both  breasts,  may  be 
rapidly  converted  into  a  solid,  heavy,  brawny  mass  of  cancer.  The  skin, 
which  early  becomes  adherent,  is  subsequently  thickened,  and  presents 

a  coarse  or  "  orange-peel "  appearance  due  to  cancerous  infiltration  of  its 
lymphatics,  some  of  the  larger  trunks  being  occasionally  seen  to  radiate 
from  the  nipple  as  whitish,  cord-like  elevations.     Hard  cancerous  nodules  of 
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a  shot-like  or  lenticular  character  can  often  lie  felt  disseminated  in  the  skin 
over  the  breast  and  its  neighbourhood.  Not  infrequently  the  skin  has  a 
dusky  red  colour,  and  when  this  is  associated,  as  it  often  is,  with  a  local 
and  general  elevation  of  temperature,  the  condition  may  readily  be  mistaken 
for  an  acute  mastitis.  It  is  this  acute  or  inflammatory  form  of  cancer 
which  has  received  the  name  of  mastitis  car cinomatosa.  The  axillary  glands 
are  early  affected,  and  secondary  growths  rapidly  appear  in  many  parts  of 
the  body. 

Death  generally  results  within  a  year  of  the  commencement  of  the 
disease.  Billroth  and  others  have  reported  cases  in  which  the  disease  ran 
its  course  in  a  few  weeks. 

Histologically ,  the  structure  of  the .  tumour  is  that  of  a  very  cellular 
carcinoma,  with  the  scanty  stroma  infiltrated  with  leucocytes. 

Operation  in  this  form  of  cancer  is  not  to  be  recommended ;  recurrence 
invariably  takes  place  at  an  early  date,  and  as  a  very  large,  area  of  skin 
would  have  to  be  removed,  the  disease  is  almost  certain  to  reappear  long 
before  the  large  granulating  surface  has  had  time  to  heal. 

Colloid  Cancer. — This  form  of  cancer  is  decidedly  rare,  forming  only 
about  one  or  two  per  cent  of  cancers  of  the  breast,  and  is  characterised, 
clinically,  by  its  slow  growth  and  by  its  low  degree  of  malignancy.  The 
axillary  glands  are  either  not  at  all  affected,  or  only  after  the  disease  has 
existed  for  some  years.  Metastases  are  rarely  met  with.  The  tumour 
begins  generally  about  middle  life  as  a  circumscribed,  firm,  nodular  tumour 

of  slow  growth,  a  history  of  five  to  ten  years'  duration  being  frequently 
given. 

In  the  two  typical  cases  observed  by  the  writer,  the  tumour  on  palpa- 
tion presented  characters  intermediate  between  those  of  a  fibro-aclenorna  and 

a  scirrhus.  The  consistence  was  almost  as  hard  as  a  scirrhus,  the  out- 
line better  defined,  and  the  surface  more  nodular ;  the  nipple  was  not  re- 

tracted, neither  was  the  skin  tacked  down.  The  axillary  glands  were 
normal.  The  tumour  was  at  once  distinguished  from  a  fibro-adenoma  by 
the  fact  that  it  moved  along  with,  and  not  independently  of,  the  breast,  and 
that  it  was  too  hard  for  a  fibro-adenoma. 

On  section  a  colloid  cancer  is  seen  to  be  non-encapsulated,  but  somewhat 
lobulated,  due  to  the  translucent,  firm,  colloid  areas  being  surrounded  by 
glistening  white  fibrous  bands.  Many  of  the  non-colloid  areas  have  a 
structure  similar  to  that  of  an  ordinary  scirrhus. 

Microscopically ,  the  colloid  material  is  seen  to  be  the  result  of  degenera- 
tion of  the  protoplasm  of  the  cancer  cells,  whole  clusters  of  which  may 

become  transformed  into  colloid  areas  of  various  sizes.  No  doubt  it  is  this 

tendency  to  degeneration  on  the  part  of  the  cancer  cells  which  not  only 
delays  the  growth  of  the  tumour,  but  interferes  also  with  dissemination,  the 
cancer  cells  being  imprisoned  in  the  colloid  material. 

The  prognosis  after  complete  removal  of  the  breast  and  clearing  of  the 
axilla  is  good,  and  in  all  probability,  in  the  majority  of  cases,  it  would  be 
equally  good  although  the  axilla  were  not  interfered  with.  Since,  however, 
the  microscope  alone  can  prove  the  absence  of  glandular  infection,  it  is  safer 
to  clear  .out  the  axilla.  Both  carcinomata  and  fibro-adenomata  have  occa- 

sionally a  somewhat  gelatinous  appearance,  the  result  of  a  mucoid  degenera- 
tion of  the  stroma,  a  condition  which  must  not  be  mistaken  for  true  colloid 

cancer. 

Duct  Cancers. — Under  this  heading  there  have  been  described  conditions 

so  widely  different  as  (1)  tumours  found  associated  with  Paget's  disease 
of  the  nipple ;  (2)  villous  tumours  growing  from  the  lactiferous  ducts  and 
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from  cysts ;  (3)  tubular  cancers.  The  tumour  associated  with  Paget's 
disease  of  the  nipple  is  an  ordinary  scirrhus  carcinoma  of  the  spheroidal 
celled  type,  combined  with  a  malignant  proliferation  of  the  epithelium  of 

one  or  more  of  the  lactiferous  ducts.  Under  the  title  of  "  Duct  Cancers, 
or  Villous  Carcinomata,"  Mr  Bowlby  has  directed  attention  to  a  group  of 
villous  tumours  the  clinical  features  and  life -history  of  which  he  has 
clearly  defined.  The  writer,  however,  agrees  with  Williams,  Eobinson,  and 
Eaymond  Johnson,  who  regard  the  tumours  described  by  Bowlby  as  non- 
malignant  ;  following  these  authors,  therefore,  they  have  been  described 

along  with  the  simple  tumours  under  the  title  "  Duct  Papillomata."  We 
are  left,  therefore,  with  the  third  group,  viz.  the  tubular  cancers,  which, 
according  to  Williams,  are  alone  entitled  to  be  described  as  duct  cancers. 

Histologically ,  these  tumours  "  are  characterised  by  the  presence  of 
elongated  intercommunicating  cellular  processes  growing  into  the  surround- 

ing connective  tissue.  These  processes  have  the  form  either  of  hollow  tubes 
lined  with  one  or  several  layers  of  columnar  epithelium,  or  of  solid  cellular 

cylinders  of  which  at  least  the  peripheral  cells  are  of  the  columnar  type." 
The  tubular  spaces  may  be  dilated  into  cysts  into  which  papillary  growths 
may  project.  From  the  columnar  type  of  those  cells,  Williams  infers  that 
the  neoplasms  originate  from  the  mammary  ducts. 

Compared  with  the  spheroidal  celled  or  acinous  cancer  they  are  more 
nodular,  better  circumscribed,  and  sometimes  even  encapsulated.  They  are 
of  much  slower  growth,  occur  at  a  later  period  of  life,  less  frequently  infect 
the  axillary  glands,  and  neither  the  nipple  nor  the  skin  becomes  retracted. 
After  growing  slowly  for  some  years  they  may  rapidly  enlarge  and  ulti- 

mately fungate.  More  than  half  the  cases  operated  upon  have  been  followed 
by  local  recurrence. 

The  treatment  is  the  same  as  that  of  the  ordinary  acinous  cancer,  and 
the  prognosis  is  probably  better. 

Adeno -carcinoma. — Under  this  term  Halstead  has  singled  out  a  type  of 
carcinoma  which  possesses  distinctive  pathological  and  clinical  features. 
He  has  met  with  five  of  these  tumours  in  about  150  breast  cancers.  They 
all  occurred  in  married  women  from  forty -two  to  sixty-seven  years  of  age, 
the  average  age  being  fifty-seven  years,  which  is  practically  ten  years  later 
than  the  average  age  at  which  the  ordinary  scirrhus  appears.  Clinically 
they  differ  from  the  ordinary  scirrhus  cancer,  in  that  they  are  softer,  more 
vascular,  grow  to  a  larger  size,  and,  above  all,  have  a  pronounced  tendency 
to  form  f ungating  outgrowths  which  are  often  pedunculated. 

From  the  point  of  view  of  prognosis  these  tumours  demand  special 
recognition,  as  in  spite  of  their  encephaloid  and  malignant  appearance  they 
are  actually  much  less  malignant  than  the  ordinary  acinous  cancers.  In 

none  of  Halstead's  cases  were  the  axillary  glands  infected,  although  they 
were  generally  enlarged  as  the  result  of  endothelial  hyperplasia. 

Microscopically ,  the  tumour  is  seen  to  be  made  up  of  large  tubular  spaces 
lined  with  many  layers  of  epithelial  cells.  In  many  of  the  tubes  the 

epithelium  forms  "  cell  combinations  which  have  resulted  in  the  formation 
of  gland-like  figures,  circles,  tubes,  columns,  and  minute  papillae.  Even 
when  the  tubes  are  completely  filled  with  tightly  packed  cells,  one  can 
detect  little  circles  of  cells  or  little  tubes  which  betray  the  tendency  and 

ability  which  the  cells  still  have  to  form  definite  combinations."  Similar 
microscopic  appearances  had  previously  been  described  by  Morton,  who, 
however,  did  not  associate  them  with  any  clinical  significance.  In  some 
parts  of  the  tumour  the  epithelial  cells  form  irregular  clusters  in  the  lymph 
spaces  just  as  in  pure  carcinoma. 
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From  Halstead's  description  and  illustrations  of  these  tumours,  the 
writer  had  no  difficulty  in  recognising  the  condition  in  a  case  upon  which 
he  operated,  and  the  subsequent  freedom  from  recurrence  has  justified  the 
favourable  prognosis  which  was  given. 

Treatment. — Previous  to  the  researches  of  Heidenhaiu  and  the  writer, 
the  credit  of  having  condemned  the  old  insufficient  operation,  and  of 
having  practised  an  operation  which  raised  the  percent -ige  of  cures  from 
5  per  cent  or  less,  up  to  10,  15,  or  20  per  cent,  belongs  more  especially 
to  Moore,  Banks,  and  Lister  in  this  country,  to  Gross  in  America,  and 
to  Volkmann  and  Kiister  in  Germany.  In  1889  Heidenhain,  and  in  1891 
the  writer,  published  their  researches  into  the  causes  of  recurrence  after 
operation,  and  the  modern  operative  treatment  of  cancer  of  the  breast, 
which  gives  a  percentage  of  40-50  per  cent  of  cures  (calculated  on 

Volkmann's  three  years'  limit),  is  to  a  large  extent  the  outcome  of  their work. 

Now  that  it  is  known  that  cancer  is  primarily  a  local  affection,  it  is  the 
duty  of  the  surgeon  to  remove  not  only  the  entire  breast,  but  to  endeavour 
as  far  as  possible  to  remove  also  as  much  of  the  adjacent  structures  as  are 
likely  to  be  involved  in  the  dissemination  of  the  disease.  In  the  early 
stages  of  the  disease,  it  is  the  exception  to  discover  in  or  around  the  breast 
disseminated  foci  which  are  visible  to  the  naked  eye.  Careful  microscopic 
investigation,  however,  frequently  reveals  their  presence  more  or  less  remote 
from  the  primary  tumour,  so  that,  whether  visible  or  not,  all  those  tissues 
in  which  we  are  accustomed  to  find  them  must  be  looked  upon  with 
suspicion  and  removed.  Unfortunately,  it  is  impossible  to  say  precisely 
in  any  given  case  when  or  in  what  order,  in  what  particular  direction,  or  to 
what  extent,  the  various  tissues  become  infected  by  the  dissemination,  and 
herein  lie  the  difficulty  and  uncertainty  of  the  operative  treatment  of  the 
disease.  As  the  cancer  cells  have  necessarily  occupied  the  lymphatic  spaces 
for  some  time  before  the  tumour  can  be  detected  clinically,  some  local  dis- 

semination has  in  all  probability  taken  place  by  the  time  the  patient  comes 
under  treatment. 

For  a  detailed  account  of  the  channels  along  which  the  disease  in  the 
breast  is  disseminated  (Figs.  15-26),  the  reader  is  referred  to  a  fully  illus- 

trated paper  by  the  writer  in  the  British  Medical  Journal  for  17th  June 
1899.  Suffice  it  here  to  say,  that  no  matter  how  small  and  circumscribed 
the  tumour,  or  how  early  it  be  detected,  the  minimum  routine  operation 
should  include  the  removal  of  the  following  structures : — (1)  The  skin 
covering  the  whole  or  the  greater  part  of  the  mammary  prominence,  includ- 

ing a  good  margin  beyond  that  which  overlies  the  tumour;  (2)  the  tumour 
along  with  the  whole  of  the  breast  tissue ;  (3)  as  much  as  possible  of  the 
paramammary  fat ;  (4)  the  pectoral  fascia,  all  the  sternal  fibres  of  the 
pectoralis  major,  the  fascia  covering  the  serratus  magnus,  as  well  as  that 
covering  the  digitations  of  origin  of  the  external  oblique  and  the  upper  part 
of  the  rectus  abdominis 1 ;  (5)  the  axillary  fat  and  glands  along  with  the 
lymphatic  vessels,  the  main  trunks  of  which  pass  up  into  the  neck  in  close 
relation  to  the  sheath  of  the  axillary  vein  (the  sheath  of  the  vein  must 
therefore  be  removed) ;  (6)  the  fat,  glands,  and  lymphatic  trunks  which 
extend  upwards  behind  the  axillary  vessels  into  the  posterior  triangle  of 
the  neck ;  (7)  the  fat  and  fascia  in  front  of  and  behind  the  pectoralis  minor, 

1  The  disputed  question  as  to  the  necessity  of  removing  the  pectoralis  major,  or  at  any 
rate  its  sternal  fibres,  has  been  settled  in  the  affirmative  by  the  researches  of  Rotter,  who  has 
shown  that  in  one  out  of  three  breast  cancers  the  fascia  and  glands  upon  the  posterior  surface 
of  the  pectoralis  major  are  affected. 
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and,  if  necessary,  the  muscle  itself;  (8)  the  costo-coracoid  membrane,  along 
with  the  fat,  glands,  and  lymphatic  trunks  which  lie  below  and  behind  the 
clavicle  in  relation  to  the  first  part  of  the  axillary  vessels  and  the  third, 
part  of  the  subclavian  vein. 

The  Operation. — The  purification  of  the  skin  is  a  matter  of  great  im- 
portance.    The  writer  has  invariably  found  the  following  plan  to  be  as 

Fig.  27. — Vertical  slice  through  a  diffuse  carcinoma  of  the  mamma,  treated  with  nitric  acid.  The  whole  corpus 
mammae  is  cancerous,  and  there  are  numerous  foci  of  cancer  disseminated  throughout  the  paramammary  fat, 
under  the  areola,  and  in  and  immediately  beneath  the  mammary  integument.    The  nipple  is  retracted. 

reliable  as  it  is  simple  : — On  the  evening  before  the  operation  the  axilla  is 
shaved,  and  the  whole  of  the  skin  of  the  chest,  axilla,  shoulder,  scapular 

JP 

#■• 

Fig.  28. — Peripheral  slice  of  a  mamma  showing  cancerous  foci  disseminated  (in  the  paramammary  fat) 
upon  the  cut  surface  made  by  the  surgeon  while  excising  the  organ. 

region,  root  of  neck,  and  upper  part  of  the  abdomen,  is  thoroughly  well 
scrubbed  with  warm  water  containing  two  teaspoonfuls  of  lysol  to  the  pint 
of  water  and  about  a  tablespoonful  of  a  mixture  consisting  of  equal  parts 
of  green  soap  and  rectified  spirits.  This  forms  an  excellent  lather,  and  all 
the  time  that  the  skin  is  being  mechanically  cleansed  the  antiseptic,  which 
is  both  volatile  and  penetrating,  is  being  well  rubbed  in.  The  lather  is 
then  washed  off  with  a  1  to  20  solution  of  carbolic  acid,  after  which  the 
whole  chest  and  upper  arm  are  enveloped  in  a  dry  sterilised  towel  fixed  in 
position  by  a  bandage.  At  the  operation  the  same  process  is  repeated. 
The  writer  does  not  approve  of  the  application  for  some  hours  of  a  carbolic 
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poultice  over  so  large  an  area  on  account  of  the  largo  amount  of  carbolic 
acid  which  is  absorbed,  and  also  on  account  of  the  injury  to  the  skin. 

As  regards  the  details  of  the  operation,  the  method  now  employed  by 
Halstead,  Cheyne,  Kocher,  Rotter,  and  many  others  who  perform  the 
operation  on  the  same  thorough  lines,  gives  equally  gratifying  results,  viz. 

40  to  50  per  cent  of  cures  based  on  Volkmann's  three  years'  limit.  But  it 
is  not  so  much  a  question  of  which  particular  operation  is  done,  as  of  the 
care  and  thoroughness  with  which  each  step  of  the  selected  operation  is 
carried  out. 

With  certain  improvements  in  detail  derived  from  the  experience  of 
Cheyne,  the  writer  is  in  the  habit  of  performing  the  operation  on  the  lines 
which,  in  1891,  he  advocated  as  the  outcome  of  personal  observation  on  the 
anatomy  of  the  breast  and  the  extent  and  mode  of  dissemination  of  the 
disease.  To  the  steps  of  the  operation  as  described  by  Cheyne  in  the  Lancet 
of  18th  March  1899,  I  would  add  the  removal  in  all  cases  of  the  sternal 

fibres  of  the  pectoralis  major. 

The  Skin  Incision. — In  the  majority  of  instances,  the  most  convenient  incision  is 
a  wide  ellipse  the  breadth  of  the  mammary  prominence,  the  long  axis  extending 
from  the  neighbourhood  of  the  ensiform  cartilage  to  the  middle  of  the  anterior 
fold  of  the  axilla,  from  whence  an  incision  is  carried  along  the  fold  to  a  little 
beyond  and  below  its  junction  with  the  upper  arm ;  this  portion  of  the  incision 
should  be  made  at  the  same  stage  of  the  operation  as  the  ellipse.  If  the  tumour 
be  at  or  near  the  centre  of  the  mamma  no  modification  of  this  incision  is  required, 
except  that  the  ellipse  should  always  be  widened  away  from  the  particular  portion 
of  the  circumference  of  the  breast  towards  which  the  tumour  is  situated.  Should 
the  tumour  be  at  or  near  the  periphery  of  the  breast,  the  skin  over  it  must  be 
freely  removed  by  including  it  within  a  triangular  or  horse-shoe  shaped  incision 
in  such  a  way  that  the  base  of  the  area  mapped  out  forms  part  of  the  ellipse. 

A  very  important  point,  and  one  which  is  not,  I  think,  sufficiently  attended  to, 
is  the  free  removal  of  the  skin  in  all  directions  around  the  tumour.  Whatever 
incisions  are  made,  it  is  a  good  rule  to  plan  them  in  such  a  way  that  the  centre  of 
the  area  of  skin  removed  should  as  far  as  possible  overlie  the  tumour,  it  being 
understood,  of  course,  that  the  skin  covering  the  whole  of  the  prominence  of  the 
breast  must  always  be  removed.  At  this  stage  of  the  operation,  therefore,  the 
surgeon  must  not  concern  himself  whether  he  will  be  able  consequently  to  close  the 
wound.  Insufficient  removal  of  skin  is  a  fertile  cause  of  local  recurrence  where  an 
otherwise  complete  operation  is  performed. 

Having  made  the  incision,  the  next  step  is  the  reflection  of  the  large  skin 
flaps  well  beyond  the  limits  of  the  breast  tissue,  which,  as  we  have  seen,  are  much 
more  extensive  than  was  formerly  supposed.  The  flaps  should  contain  only  just 
enough  subcutaneous  fat  to  prevent  sloughing  :  otherwise  some  of  the  parenchyma 
and  lymphatics  which  extend  into  the  ligaments  of  Cooper  are  almost  certain  to 
be  left  in  the  flaps,  more  particularly  in  spare  women. 

In  reflecting  the  lower  and  outer  flap,  the  surgeon  grasps  the  edge  of  the  skin 
between  the  finger  and  thumb  while  the  assistant  steadies  the  breast ;  in  reflecting 
the  upper  and  inner  flap  the  assistant  pulls  the  skin  upwards,  the  operator  mean- 

while putting  the  breast  on  the  stretch  with  his  left  hand.  The  lower  and  outer 
flap  is  reflected  as  far  back  as  the  posterior  fold  of  the  axilla,  and  as  far  down  as 
the  digitations  of  origin  of  the  external  oblique  and  the  upper  part  of  the  rectus 
muscle ;  the  upper  and  inner  flap  is  reflected  upwards  to  a  little  above  the  interval 
between  the  sternal  and  clavicular  fibres  of  the  pectoralis  major,  that  is  to  say, 
almost  up  to  the  clavicle  and  inwards  to  the  middle  line  of  the  sternum. 

The  fascia  is  then  divided  along  the  anterior  fold  of  the  axilla,  and  dissected 
backwards  towards  the  posterior  fold  so  as  to  expose  the  axillary  vein.  The 
finger  is  now  passed  beneath  the  pectoralis  major  where  it  crosses  the  axillary 
vessels,  and  the  sternal  fibres  of  the  muscle  are  divided  close  to  the  upper  arm. 
Having  clamped  the  pectoral  branches  of  the  thoracic  axis  as  they  cross  the  interval 
between  the  clavicular  and  sternal  portions  of  the  muscle,  the  latter  portion,  along 
with  the  breast,  is  with  a  few  strokes  of  the  knife  rapidly  separated  from  the 
pectoralis  minor  and  then  from  its  costo-sternal  attachments.  Below  and  external 
to  the  pectoralis  major,  the  deep  surface  of  the  breast  is  dissected  off  the  upper  part 
of  the  rectus  and  the  digitations  of  the  external  oblique  muscles,  and,  lastly,  off 
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the  serratus  magnus,  the  fascia  being  at  the  same  time  removed.  The  nerve  to 
the  serratus  should,  if  possible,  be  preserved.  The  mass,  which  is  next  separated 
from  the  latissimus  dorsi,  is  turned  aside,  and  the  rest  of  the  axilla  is  thoroughly 
cleared  of  axillary  fat  and  glands.  Before  this  is  done  the  fascia  is  carefully 
removed  from  both  surfaces  of  the  pectoralis  minor,  which  can  then  be  retracted 
either  upwards  or  downwards  as  desired,  or  the  muscle  itself  may  be  removed  if 
necessary.  The  sheath  of  the  axillary  vein  should  be  removed,  and  along  with 
it  the  glands  in  front  of  and  below  the  vein,  including  those  upon  the  posterior 
wall  of  the  axilla.     The  subscapular  nerve  may  generally  be  spared. 

In  cleaning  the  posterior  wall,  the  glands  and  fat  which  extend  upwards  behind 
the  axillary  vessels  towards  and  into  the  posterior  triangle  of  the  neck  must  be 
followed  up  and  removed ;  only  in  the  event  of  the  glands  being  diseased  is  it 
necessary  to  clear  out  the  posterior  triangle  of  the  neck.  Halstead,  however, 
recommends  the  removal  of  the  supraclavicular  glands  in  all  cases. 

Lastly,  the  clavicular  fibres  of  the  pectoralis  major  being  retracted  upwards, 
while  the  pectoralis  minor  is  retracted  downwards,  the  surgeon  removes  the  costo- 
coracoid  membrane  along  with  the  fat  and  glands  beneath  and  behind  the  clavicle, 
and  around  the  first  part  of  the  axillary  vessels  and  the  third  part  of  the  sub- 

clavian vein. 
If  the  operation  be  performed  under  an  antiseptic  technique,  that  is  to  say,  if 

antiseptic  swabs  have  been  used,  and  especially  if  the  wound  has  been  washed  out 
with  an  antiseptic  lotion,  it  will  generally  be  found  necessary  to  introduce  a  drain 
through  the  posterior  flap  for  forty-eight  hours  to  carry  away  the  copious  blood- 

stained exudate. 
By  widely  dissecting  up  large  skin  flaps  in  the  manner  described,  combined 

with  some  extra  undermining  at  one  or  two  places,  it  is  generally  possible  to 
bring  together  the  edges  of  the  skin  so  as  to  close  the  whole  or  almost  the  whole 
of  the  wound.  When  this  is  not  possible,  the  raw  surface  can  sometimes  be 
covered  by  making  an  additional  curved  incision  at  right  angles  to  the  lower  lip 
of  the  wound,  and  sliding  a  flap  inwards  from  the  lateral  aspect  of  the  thorax  ;  or 
the  raw  surface  may  be  Thiersch-grafted,  either  at  the  time  of  operation  or  after 
the  surface  has  become  covered  with  granulations. 

For  sutures  silkworm  gut  is  preferable  to  silk,  and  if  no  drainage  tube  be 
employed  the  suturing  should  be  interrupted  rather  than  continuous.  Over  the 
deep  antiseptic  or  aseptic  gauze  dressing  is  placed  a  large  quantity  of  sublimated 
wool,  an  additional  pad  being  arranged  behind  where  the  greater  part  of  the 
exudate  finds  its  way.  The  writer  has  with  gratifying  results  followed  the  plan 
advocated  by  the  late  Mr.  Edward  Cotterell  and  approved  of  by  Cheyue,  viz.  of 
applying  the  dressing  with  the  arm  abducted  almost  to  a  right  angle  with  the 
chest.  The  limb  may  be  maintained  in  this  position  simply  by  the  bandage, 
provided  it  is  firmly  applied,  and  provided  also  that  a  specially  large  pad  of  wool 
is  placed  between  the  arm  and  the  chest.  The  forearm  is  supported  in  the  prone 
position  upon  a  pillow  to  which  it  is  fixed  by  a  couple  of  slip  knots.  This  position 
of  the  limb  has  the  great  advantage  of  enabling  the  patient  to  freely  abduct  the 
arm  as  soon  as  she  is  allowed  the  use  of  it ;  moreover,  the  patient  does  not  com- 

plain of  the  feeling  of  tightness  and  respiratory  oppression  which  is  almost  in- 
variably experienced  when  the  arm  is  bandaged  to  the  chest. 

The  stitches  as  a  rule  should  not  be  removed  before  the  tenth  day. 
The  vessels,  as  far  as  possible,  should  be  clamped  before  division,  forceps 

should  be  applied  at  once  to  all  the  moi*e  important  bleeding  points,  and  all 
bleeding  should  be  carefully  arrested  before  the  wound  is  sutured.  Veins  opening 
into  the  axillary  vein  should  be  divided  at  a  little  distance  from  the  main  trunk, 
so  that  a  pedicle  may  be  left  sufficient  to  prevent  the  ligature  from  slipping.  If 
only  a  small  wound  be  made  in  the  axillary  vein,  it  is  wiser  to  apply  a  double 
ligature  to  the  whole  vessel  rather  than  to  trust  to  a  lateral  ligature.  Should 
the  glands  be  adherent  to  the  vein,  a  portion  of  the  latter  may  be  safely 
removed. 

If  the  bleeding  at  the  operation  be  less  than  usual  owing  to  cardiac  weakness, 
it  is  a  wise  precaution  to  introduce  a  drain,  as  some  reactionary  haemorrhage  is 
liable  to  occur.  If  the  reactionary  haemorrhage  be  at  all  severe,  the  patient  should 
be  anaesthetised  and  the  surgeon  should  not  hesitate  to  freely  open  up  the  wound, 
to  remove  all  the  clots,  and  to  search  for  and  ligature  any  bleeding  vessels  ;  he 
must  not  be  surprised,  however,  if  none  be  discovered,  as  the  bleeding  may  be  a 
general  ooze  due  either  to  a  hemophilic  tendency  or  to  some  general  condition 
interfering  with  the  natural  arrest  of  haemorrhage.  The  opening  up  of  the  wound 
must  be  done  with  the  same  precautions  to  secure  asepsis  as  at  the  original 
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operation.  The  advantage  of  thoroughly  removing  all  blood -clots  is  that  the 
subsequent  healing  of  the  wound  will  not  be  delayed.  Suprarenal  extract  would 
appear  to  be  the  best  internal  remedy  in  obstinate  cases  of  general  oozing. 

Ulceration  of  the  tumour  adds  very  materially  to  the  risk  of  the  operation.  It 
is  in  these  cases  that  death  from  acute  sepsis  is  liable  to  occur.  Possibly,  in  some 
instances,  the  organisms  have  been  conveyed  by  the  lymphatics  to  the  deeper- 
tissues,  where  they  remain  latent  until  set  free  and  excited  to  activity  by  the 
operation.  However  this  may  be,  every  endeavour  should  be  made  to  prevent 
direct  infection  of  the  wound  from  the  ulcer  at  the  time  of  operation.  Some  days 
before  the  operation  pure  carbolic  acid  should  be  well  rubbed  into  the  ulcer  after 
painting  it  with  a  5  per  cent  solution  of  cocaine,  and  this  may  be  repeated  two 
or  three  times  at  intervals  of  a  day  or  so. 

During  the  time  the  ulcer  is  being  purified  special  attention  must  also  be  paid 
to  the  surrounding  skin,  which  is  certain  to  swarm  with  organisms  derived  from 
the  discharges  of  the  ulcer.  The  skin  over  the  chest  should  be  well  washed  daily 
Avith  warm  water  containing  spirits  of  soap  and  lysol. 

At  the  operation  pure  carbolic  acid  should  be  reapplied,  or,  what  is  still  better, 
the  actual  cautery  should  be  thoroughly  applied  to  the  surface  of  the  ulcer,  which 
is  then  covered  by  a  pad  of  gauze  which  should  be  sutured  to  the  adjacent  skin 
to  keep  it  in  position.  The  skin  over  the  rest  of  the  field  of  operation  is  then 
purified  in  the  manner  already  indicated.  A  drain  should  always  be  used  in 
these  cases,  and  too  much  tension  should  not  be  put  upon  the  flap. 

Before  leaving  the  subject  of  the  operative  treatment,  reference  must  be 
made  to  preliminary  explorations.  In  all  cases  in  which  the  diagnosis  is  in 
the  least  doubtful  an  exploratory  operation  is  advisable.  The  worst  advice 

that  can  be  given  is  to  recommend  the  patient  to  wait  and  try  the  effect 
of  local  applications.  An  exploratory  operation  should  be  urged  without 
unnecessary  delay,  and  the  surgeon  must  obtain  the  consent  of  the  patient 
to  proceed  there  and  then  to  perform  a  radical  operation  should  the  condi- 

tion prove  to  be  malignant. 

After  cutting  into  a  cancer,  the  danger  of  infection  of  the  surrounding 
tissues  with  the  blood  and  juices  which  escape  from  the  tumour  is  not  a 

mere  theoretical  one.  On  no  account  is  the  same  knife  which  is  employed 
for  the  exploration  to  be  used  for  the  rest  of  the  operation,  unless  it  be 
thoroughly  purified.  Mr.  Cheyne  objects  to  an  exploratory  incision  into  the 
swelling,  on  the  ground  that  the  cancer  cells  that  are  set  free  from  the  cut 
surface  of  the  tumour  infect  the  fingers  of  the  operator  as  well  as  the  skin  of 

the  patient  and  the  surroundings  generally ;  he  recommends  that  "  the  sus- 
pected swelling  should  be  excised  along  with  an  area  of  apparently  healthy 

tissue  around,"  and  that  it  should  be  cut  into,  away  from  the  immediate 
vicinity  of  the  operation,  by  some  one  not  directly  associated  with  the  opera- 

tion. When  the  bleeding  has  been  stopped,  the  wound  is  stuffed  with  gauze 
Or  a  small  sponge,  and  then  securely  stitched  up.  The  skin  of  the  operator 
and  of  the  patient,  as  well  as  the  instruments  employed,  should  be  redis- 
infected.  Probably  most  surgeons  would  not  hesitate  to  cut  into  the  tumour, 

provided  the  wound  be  subsequently  completely  closed,  and  the  operator's 
hands  and  the  skin  of  the  patient  thoroughly  disinfected.  An  incision 
into  the  swelling  is  almost  invariably  sufficient  to  enable  an  experienced 
surgeon  to  settle  the  question  of  malignancy. 

As  regards  the  prevention  of  wound  infection,  the  writer,  after  consider- 

able experience  of  the  antiseptic  and  aseptic  techniques,  both  in  hospital 
and  private  practice,  is  strongly  in  favour  of  the  latter,  in  which  dry  swabs 
and  dry  sheets  are  used,  and  in  which  no  fluid  of  any  kind  is  applied  to  the 
wound.  The  advantages  of  such  a  practice  are : — The  patient  is  not  chilled 
by  any  evaporation  from  damp  sheets  or  towels ;  no  swabbing  is  required 
to  remove  lotions  applied  to  the  wound ;  there  is  less  bleeding,  as  the 
natural  arrest  of  haemorrhage  takes  place  more  readily;    time  is   saved 
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during  the  operation ;  there  is  less  reactionary  serous  exudation,  and  there- 
fore less  necessity  for  drainage ;  there  is  less  simple  reactionary  fever, 

indeed,  frequently  there  is  none  at  all. 
Cancer  of  the  breast  is  by  no  means  the  incurable  disease  it  was 

formerly  considered  to  be.  The  percentage  of  cures  has  progressively 
increased  as  the  spread  of  the  disease  and  the  extent  of  the  operative 
interference  necessary  for  its  adequate  treatment  have  become  better 
known.  Sir  James  Paget  stated  that  in  his  own  practice  he  did  not  know 

of  a  single  case  of  cure.  Billroth's  statistics,  the  best  up  to  that  date,  gave 
a  percentage  of  4-7  cures  in  14:3  cases  operated  upon  between  1867  and 
1876.  "  The  results  of  the  more  radical  operations  performed  by  Konig, 
Kiister,  Gross,  Banks,  Estlander,  and  Gussenbauer,  show  from  16"7  to  22'5 

per  cent  of  permanent  cures,  the  average  being  208  "  (Keene  and  White, 
Text-hook  of  Surgery,  vol.  ii.  p.  1065).  Curtiss,  who  collected  statistics  of 
the  results  of  1213  operations  for  breast  cancer,  reported  from  European 
cliniques  between  1888  and  1893,  found  that  22  per,  cent  remained  free 
from  local  recurrence  or  metastasis  for  three  years  or  more.  Taking  the 
statistics  published  by  the  undermentioned  operators  since  1893,  we  find 
the  percentage  of  cures  to  be  as  follows: — Halstead,  52  per  cent  out  of  76 
cases ;  Cheyne,  50  "8  per  cent  out  of  61  cases ;  Eotter,  50  per  cent  out  of  10 
cases ;  Dennis,  45  per  cent  out  of  38  cases ;  Wenan,  40  per  cent  out  of 

30  cases ;  May,  35  per  cent  out  of  20  cases ;  Heifer ich,  28 '6  per  cent  out 
of  35  cases;  Bull,  26'6  per  cent  out  of  75  cases;  that  is  to  say,  an  average 
percentage  of  41-2  cures  out  of  315  cases.  It  must  be  understood  that  the 
word  "  cure  "  is  here  used  in  the  sense  originally  applied  by  Volkmann,  viz. 
to  cases  which  show  no  signs  of  local  recurrence  or  metastasis  three  or  more 
years  after  operation. 

It  must  be  admitted,  however,  that  a  small  proportion  do  recur  at  a 
later  period  than  three  years  after  operation.  Konig  puts  the  percentage 
as  high  as  15 ;  but,  according  to  Cheyne,  the  percentage  after  the  modern 

radical  operation  is  only  6.  Moreover,  Cheyne's  own  statistics  bring  out 
the  important  fact  that  a  distinctly  hopeful  prognosis  may  be  given  in 
cases  where  only  one  year  has  elapsed  without  recurrence,  provided,  of  course, 
a  sufficiently  radical  operation  was  performed. 

Favourable  as  are  these  later  statistics,  viz.  40  to  50  per  cent  of  cures, 
the  writer  is  convinced  that  even  better  results  will  be  obtained  in  the 

future  as  the  lay  mind  comes  more  and  more  to  realise  that  cancer  of  the 
breast  is  a  curable  disease,  provided  it  is  dealt  with  by  a  sufficiently  radical 
operation  as  soon  as  possible  after  the  tumour  is  detected.  And  here  he 

would  refer  to  the  important  remark  of  Cheyne,  who  says  :  "  I  may  add  my 
firm  conviction  that  the  patient's  chance  lies  in  the  first  operation.  If  this 
fail,  either  from  imperfect  removal  of  the  disease,  or  on  account  of  the  extent 
of  the  disease  in  the  first  instance,  further  operation,  however  extensive,  is 

seldom  successful." 
Extensive  and  severe  as  is  the  complete  operation  for  cancer  of  the 

breast,  it  is  attended  with  a  mortality  far  below  that  which  followed  the 

old  incomplete  operation  in  the  pre-antiseptic  days.  Billroth's  mortality  in 
his  143  cases  was  23-7  per  cent.  According  to  Williams,  the  average 
mortality  in  four  of  the  large  London  hospitals  between  1882  and  1890  was 

9'4  per  cent.  Lister's  mortality  between  1871  and  1880  was  7-5  per  cent. 
Volkmann,  Gross,  Gussenbauer,  and  Kiister  reduced  the  mortality  to  54,  3"7, 
2-8,  and  2'5  per  cent  respectively.  Still  more  recently  the  combined  results  of 
Cheyne,  Bennet,  May,  Bull,  Dennis,  Weir,  Halstead,  and  Keene  give  a 
mortality  of  only  -81  per  cent  out  of  a  total  of  574  operations.     It  follows, 
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therefore,  that  the  improved  methods  now  at  our  disposal  for  securing 
asepsis,  have  more  than  counterbalanced  any  increased  risk  associated  with 
the  greater  magnitude  of  the  complete  operation. 

Gontra-indicationsfor  Operation. — A  radical  operation  is  contra-indicated 
unless  there  be  a  fair  prospect  of  removing  all  the  local  and  glandular 
disease.  It  should  not  be  performed  in  cases  of  cancer  en  cuirasse ;  when 
there  is  widespread  shot-like  or  nodular  dissemination  in  the  skin  over  the 
breast;  when  there  is  extensive  ulceration  with  the  base  of  the  ulcer 
adherent  to  the  ribs;  when  the  carotid  as  well  as  the  supraclavicular 
glands  are  diseased;  or  when  the  axilla  is  the  seat  of  a  cancerous  mass 
which  is  firmly  adherent  to  the  vessels  and  nerves. 

Atrophic  scirrhus,  formerly  considered  by  many  surgeons  to  be  a  contra- 
indication, is  now  regarded  by  Cheyne  as  the  most  favourable  form  of 

cancer  of  the  breast  for  obtaining  a  permanent  cure  by  operation. 
A  careful  search  should  always  be  made  for  secondary  growths  in  distant 

parts  and  internal  organs,  as  they  of  course  contra-indicate  operation. 
In  certain  cases,  however,  in  which  the  disease  is  too  extensive  for 

complete  removal,  a  palliative  operation  becomes  expedient  for  the  purpose 

of  removing  a  tumour  "Which  is  ulcerated  and  attended  with  much  pain  or 
putrid  discharge.  No  attempt  is  made  to  remove  the  whole  of  the  disease, 
so  that  the  wound  can  generally  be  closed. 

When  there  is  a  mass  of  disease  in  the  axilla,  which  is  giving  rise  to 
intense  pain  and  oedema  of  the  arm  by  pressure  upon  the  axillary  nerves 
and  vessels,  resort  has  occasionally  been  had  to  amputation  of  the  arm  at 
the  shoulder,  with  division  of  the  vessels  and  nerves  above  the  cancerous 
mass.  Kemoval  of  the  whole  upper  extremity  has  even  been  performed 
in  such  circumstances.  The  majority  of  patients,  no  doubt,  will  be  found 
to  prefer  increasing  doses  of  morphia,  opium,  or  nepenthe  rather  than  be 
subjected  to  such  a  procedure.  Before  resorting  to  morphia,  however, 
phenacetin  in  doses  of  ten  grains  every  four  or  six  hours  should  be  tried, 
as  it  generally  suffices,  at  any  rate  in  the  first  instance,  to  relieve  the  pain 
and  soothe  the  patient,  while  it  has  the  advantage  over  morphia  that  its 
continued  administration  is  not  attended  by  deterioration  of  self-control. 

As  a  local  application  to  a  foul,  cancerous  ulcer  nothing  is  more  satis- 
factory than  the  frequent  application  of  a  dressing  soaked  in  a  1  or  2  per 

cent  solution  of  formalin.  As  a  dusting  powder  iodoform,  pure  or  mixed 
with  boracic  acid,  still  holds  the  first  place.  When  iodoform  cannot  be 
tolerated,  boracic  acid,  glutol,  aristol,  xeroform,  or  orthoform  may  be 
substituted ;  the  last  mentioned  is  said  to  have  a  powerful  local  anaesthetic 
action  lasting  for  several  hours.  Another  useful  application  is  to  dust  the 
surface  with  exsiccated  permanganate  of  potash. 

As  regards  inoperable  cases  of  mammary  cancer,  a  paper  was  read  by  Dr. 
Beatson  of  Glasgow,  in  1896,  before  the  Edinburgh  Medico  -  Chirurgical 
Society,  bringing  forward  some  results  that  he  had  obtained  in  such  cases  by 
removal  of  the  tubes  and  ovaries,  combined  with  the  administration  of  thyroid 
extract.  One  of  the  cases  treated  by  this  plan  was  the  subject  of  such 
extensive  recurrence  shortly  after  excision  of  the  mamma,  that  further 
operative  measures  to  remove  the  disease  were  out  of  the  question.  When 
shown  one  year  after  oophorectomy,  thyroid  extract  having  meanwhile  been 
administered,  the  disease  had  entirely  disappeared. 

The  treatment  adopted  was  based  upon  the  close  physiological  relationship 
that  is  known  to  exist  between  the  ovary  and  mamma.     It  was  argued 
that  removal  of  the  ovaries  might  so  affect  the  nutrition  of  the  mammary 
region  that  the  progress  of  the  new  growth  might  be  arrested ;  the  thyroid 

vol.  vii  22 
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extract,  in  doses  of  five  grains  thrice  daily,  was  given  with  a  view  to  assist 
the  absorption  of  the  degenerated  cancer  cells.  The  above  case  confirmed 
this  view. 

Since  Dr.  Beatson  published  his  paper  {Lancet,  July  1896)  others  have 
made  trial  of  this  method,  and  in  many  cases  with  good  results.  Mr. 
Stanley  Boyd  (in  the  British  Medical  Journal,  20th  October  1900)  gives  a 
resume  of  54  cases  treated  by  himself  and  others  by  oophorectomy 

with  or  without  the  administration  of  thyroid  extract.  He  says,  "  In  all 
cases,  except  one  in  which  death  occurred  from  a  cause  other  than  cancer, 

life  seemed  to  be  prolonged  by  the  oophorectomy  at  least  six  months."  Of 
the  54  cases,  19,  or  35  per  cent,  were  more  or  less  markedly  benefited,  34, 

or  64*5  per  cent,  were  not  benefited,  or  were  only  doubtfully  benefited, 
and  1  died  of  exhaustion. 

In  the  majority  of  cases  the  cancer  reappears  in  six  or  twelve  months, 

and  in  Mr.  Boyd's  collected  cases  about  6  per  cent  obtained  immunity  for 
a  period  of  two  years  or  over. 

The  operation  seems  to  have  no  effect  on  cancers  of  the  uterus,  or  of 
organs  other  than  the  breast,  nor  does  it  affect  metastatic  growths ;  only  one 
case  of  cancer  of  the  breast  operated  on  after  th€  menopause  has  been 
reported  where  benefit  has  been  obtained. 

So  far  as  our  present  experience  goes  the  most  favourable  cases  for  this 
operation  are  those  in  which  the  cancer  is  chronic,  where  there  are  no 
metastatic  lesions,  and  in  which  the  patient  has  not  passed  the  menopause. 

The  treatment  is  yet  on  its  trial,  and  until  further  experience  of  its 
effects  is  obtained  we  are  hardly  justified  in  urging  the  operation  on  the 
patient.  It  may,  however,  be  claimed  for  this  method  of  treatment  that, 
although  it  has  not  yet  been  proved  to  be  curative,  it  has  undoubtedly  given 
better  results  than  has  any  other  form  of  treatment  in  inoperable  cases. 

Paget' s  Disease  of  the  Nipple  and  Areola. — Paget  in  1874  directed  at- 
tention to  a  characteristic  disease  of  the  mammary  areola,  which  in  his 

experience  was  almost  invariably  followed  by  cancer  of  the  mammary  gland. 

That  Paget's  disease  is  rare  is  shown  by  the  fact  that  only  in  about  1  per 
cent  of  cases  does  it  precede  carcinoma  of  the  breast.  A  sufficient  number 
of  cases  have  now  been  investigated  to  establish  the  correctness  and  import- 

ance of  Paget's  observations  as  to  the  morbid  entity  of  the  condition  and its  association  with  cancer  of  the  breast. 
The  disease  begins  around  the  orifices  of  the  ducts  as  a  bright  red 

excoriation,  which,  after  spreading  to  the  areola,  gradually  extends  circum- 
ferentially  so  as  to  involve  more  and  more  of  the  adjacent  skin.  The 
surface  of  the  patch  has  a  florid,  raw,  granulated  appearance,  compared 
by  Paget  to  that  seen  in  an  acute  balanitis.  The  nipple  is  usually 
indurated  and  often  somewhat  retracted,  and  in  the  later  stages  it  is 
replaced  by  an  ulcerated  surface.  Closer  examination  of  the  parts  beyond 
the  nipple  shows  that  the  surface  is  not  really  ulcerated,  but  that  the 
epidermis  is  for  the  most  part  thin,  excoriated,  or  completely  desquamated, 
while  little  pearly  white  patches,  scaly  areas,  and  thin  crusts,  due  to 
accumulated  epithelium,  are  scattered  here  and  there  over  the  surface, 
especially  towards  the  periphery  of  the  patch.  Unlike  acute  eczema  there 
is  no  vesication.  The  discharge  is  viscid  and  either  clear  or  slightly  turbid, 
but  not  purulent.  The  patient  usually  complains  of  a  tingling  or  burning 
sensation,  but  there  is  never  the  marked  itching  of  eczema.  The  affected 
area  is  slightly  raised,  and  its  edge,  though  often  sinuous,  is  sharply  de- 

fined ;  when  pinched  up  it  has  a  peculiar  parchment-like  and  slightly 
thickened  feel.     The  breast  itself  may  be  quite  normal,  or  the  parts  beneath 
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Fig.  29. — Paget's  disease  of  the  nipple.  Vertical  section  of  the skin  near  the  periphery  of  the  patch.  In  the  interpapillary 
processes  of  the  epidermis  are  clusters  of  large  malignant 
epithelial  cells,  the  so-called  psorosperms. 

the  nipple  may  be  indurated,  or  a  scirrhous  tumour  may  be  felt  in  this 
situation ;     occasionally    the 
tumour  is  more  towards  the 

periphery  of  the  gland. 
The  frequency  with  which 

the  disease  is  followed  by  a 
carcinomatous  tumour  in  the 
breast  is  difficult  to  estimate, 
as  the  cancer  may  not  develop 
until  ten  or  even  more  years 
after  the  first  appearance 
of  the  disease :  out  of  23 

cases  collected  by  Bowlby 
cancer  ensued  in  14.  The 

tumour,  which  is  of  the  ordi- 
nary scirrhous  type,  possesses 

almost  invariably  the  struc- 
ture of  an  acinous  carcinoma. 

In  some  instances  so  many  of 
the  ducts  are  filled  with  pro- 

liferating cancerous  epithe- 
lium, that  some  authors  de- 
scribe the  resulting  tumours 

as  "  duct "  cancers. 
The   morbid   histology   of 

the  affection  was  first  carefully  studied  by  Thin  and  Butlin.     Subsequently 
Darier,  Wickham,  Hutchinson,  and  others  stated  that  the  disease  was  a 

malignant  dermatitis  due  to 
the  presence,  in  the  epidermis, 
of  parasitic  protozoa  of  the 
nature  of  psorosperms 
coccidia,  a  view  which 
been  strongly  opposed 
Borrel,  Thin,  Buffer,  Delepine, 

Karg,  Torok,  and  Unna.  The 
writer,  after  devoting  much 
attention  to  the  so-called 
psorosperms  of  this  disease, 
has  convinced  himself  that 

they  are  simply  epidermic 
cells  which  have  undergone 

a  peculiar  cancerous  meta- 

plasia. 
A  vertical  section  through 

the  diseased  patch  shows 
foci  of  epithelial  proliferation, 
situated  more  especially  in 
the  inter-capillary  processes 
of  the  Malpighian  layer  of  the 
epidermis  (Fig.  29).  Under  a 
high  power  (Fig.  30)  the  pro- 

liferating epithelial  cells  present  a  very  different  appearance  from  the  adjacent 
non-proliferating  epidermic  cells ;  the  former  are  much  larger,  often  oval 
or  spherical,  and  contain  a  large  and  generally  hyperchromatic  nucleus 

or has 

by 

Fig.  30. — From  the  same  specimen  as  Fig.  29,  highly  magnified,  to 
show  the  structure  of  the  malignant  epithelial  cells. 
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embedded  in  a  very  delicate  and  faintly  stained  dropsical  looking  protoplasm. 
Many  of  the  nuclei  are  undergoing  mitosis.  These  large  and  typically 
malignant  looking  epithelial  cells  are  placed  between,  and  not  within,  the 
ordinary  epidermic  cells.  The  double  contoured  cell  membrane,  claimed  by 
Wickham  and  others  as  proof  of  the  parasitic  nature  of  these  cell  structures, 
is  by  no  means  always  present.  The  membrane  is  the  result  of  a  slight 
kerato-hyaline  transformation  of  the  periphery  of  the  cell, — an  attempt,  in 
short,  on  the  part  of  the  cell  to  follow  out  its  normal  involution  into  a 

/-: 

V 
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Fig.  31. — Horizontal  section  through  the  nipple  in  an  early  stage  of  Paget's  disease.    Of  the  two  mammillary 
ducts  the  upper  is  normal  while  the  lower  is  almost  tilled  by  large  malignant  epithelial  cells. 

horny  epidermic  cell.  The  other  microscopical  appearances  brought  forward 
as  evidence  of  the  parasitic  nature  of  these  peculiar  cells  are  the  result  of 
faulty  microscopic  technique. 

In  addition  to  the  malignant  proliferating  foci  in  the  epidermis,  the 
superficial  layer  of  the  corium  is  the  seat  of  a  dense  small-celled  infiltration. 
In  the  nipple  a  similar  malignant  proliferation  of  the  cells  lining  one  or  more 
of  the  ducts  takes  place.  In  the  later  stages  of  the  disease  groups  of  cancer 
cells  are  found  infiltrating  the  nipple,  the  lymph  spaces  of  the  corium  of 
the  surrounding  skin,  and  the  adventitious  coats  of  the  ducts.  It  would 

appear,  therefore,  that  the  starting-point  of  the  disease  is  in  the  neighbour- 
hood of  the  orifice  of  one  or  more  of  the  mammillary  ducts,  and  that  the 
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malignant  process  spreads  both  circumferentially  in  the  skin  and  downwards 

along  the  ducts  (Figs.  31  and  32)  into  the  breast,  where  sooner 'or  later  a distinct  tumour  develops. 
Treatment. — Should  the  nipple  affection  be  combined  with  a  tumour  in 

the  breast,  the  treatment  will  necessarily  consist  of  the  modern  extensive 
operation  now  performed  as  a  matter  of  routine  in  cases  of  scirrhus  of  the 
breast.  Even  when  no  tumour  can  be  felt,  the  writer  is  strongly  of  opinion 
that  the  whole  breast  should  be  removed,  the  only  doubt  which  may  arise 
is  whether  the  axilla  should  be  cleared  out.  It  certainly  should  be  ex- 

plored. To  remove  the  pectoral  glands  is  to  err  upon  the  safe  side  without 
subjecting  the  patient  to  any  additional  risk  worth  considering. 

When  once  the  diagnosis  of  Paget's  disease  is  definitely  established,  no 

Fig.  32.1 — From  the  same  specimen  as  Fig.  31.     Less  highly  magnified. 

time  should  be  put  off  with  the  application  of  mercurial  ointments  or  caustic 
applications.  The  histological  appearances  of  the  disease  are  so  characteristic, 
that  in  doubtful  cases  a  piece  of  the  affected  skin  should  be  removed  and 
subjected  to  microscopic  examination.  The  writer  is  convinced  that  the 
very  early  stage  of  cancerous  disease  is  often  overlooked ;  any  intractable 
excoriation  or  superficial  ulceration  of  the  nipple  (apart  from  syphilis  and 
lactation)  which  defies  local  treatment  should  be  looked  upon  with 
suspicion.  The  nipple  should  be  excised  and  subjected  to  microscopic 
examination,  and  if  the  changes  above  described  are  discovered  the  whole 
breast  should  be  sacrificed. 

,  1  The  writer  desires  to  express  his  thanks  to  the  surgical  staff  of  the  Edinburgh  Royal 
Infirmary  and  of  the  Chalmers  Hospital  for  so  generously  placing  at  his  disposal  the  greater 
part  of  the  clinical  and  pathological  material  on  which  this  article  is  largely  founded.  The 
material  was  investigated  by  the  writer  in  the  surgical  laboratory  of  the  University  of  Edin- 

burgh, where  he  received  many  valuable  suggestions  from  Professor  Chiene.  For  the  photo- 
micrographs he  is  indebted  to  Mr.  Andrew  Pringle  of  London,  and  to  Mr.  Richard  Muir  of 

the  Pathological  Department  of  the  University  of  Edinburgh. 
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Diseases  of  the  Male  Bkeast 

Nearly  all  the  affections  that  occur  in  the  female  breast  have  also  been 
met  with  in  the  male  breast,  in  which,  however,  they  are,  with  few  excep- 

tions, decidedly  rare. 
Hypertrophy  of  the  male  breast  {gynecomastia)  differs  from  hypertrophy 

of  the  mamma  in  the  female  in  that  the  enlargement  ceases  spontaneously, 
and  rarely,  if  ever,  attains  a  size  greater  than  the  normal  female  breast. 
Unlike  hypertrophy  in  the  female  the  condition  is  frequently  unilateral. 
The  enlargement,  which  generally  begins  about  the  time  of  puberty,  is  due 
mainly  to  an  overgrowth  of  the  fibrous  stroma,  rarely  to  an  increase  in  the 
parenchyma.  It  is  in  the  latter  class  of  case  that  the  organ  has  been  found 
capable  of  secreting  milk  when  an  infant  is  applied  to  it. 

In  men  towards  the  decline  of  sexual  life  the  breasts  occasionally  become 
enlarged,  due  to  an  increase  in  the  fibro-fatty  tissue.  In  many  instances 
gynecomastia  is  associated  with  congenital  malformations  of  the  sexual 
organs ;  it  has  been  observed  to  follow  removal  of  the  testicles  especially  about 
the  period  of  their  greatest  functional  activity,  and  from  their  complete 
destruction  or  atrophy  from  injury  or  disease. 

Should  the  patient  desire  to  be  rid  of  the  deformity,  the  nipple  may  be 
preserved  by  making  a  curved  incision  at  the  lower  margin  of  the  breast, 
and  then  dissecting  up  the  integuments  from  its  anterior  surface  until  its 
upper  border  is  reached,  when  the  organ  is  rapidly  dissected  away  from  the 
pectoral  muscle. 

Infantile  mastitis  and  the  mastitis  of  adolescence  occur  with  equal 
frequency  in  both  sexes.  Acute  suppurative  mastitis,  which  is  rare  in  the 
adult  male,  is  usually  the  result  of  an  injury.  Diffuse  chronic  interstitial 
mastitis  is  occasionally  met  with,  producing  a  general  fibroid  enlargement 
of  the  corpus  mammas,  almost  invariably  one  breast  only  being  affected. 

Some,  at  any  rate,  of  these  cases  are  tertiary  syphilitic  affections,  which 
slowly  subside  under  a  course  of  iodide  of  potassium  combined  with  the 
local  inunction  of  a  mercurial  ointment.  Such  breasts  are  not  infrequently 
removed  on  the  supposition  that  the  disease  is  malignant.  On  section  the 
corpus  mammae  is  seen  to  be  made  up  of  a  compact  mass  of  tough,  glistening, 
white  fibrous  tissue,  dotted  here  and  there  with  sago-like  points  which  the 
microscope  shows  to  be  the  ducts  of  the  parenchyma.  Clinically,  the  condi- 

tion is  at  once  distinguished  from  carcinoma  by  its  slow  progress,  by  its 
uniform  consistence  and  lack  of  hardness,  by  the  absence  of  skin  involve- 

ment, and  by  the  free  mobility  of  the  breast  upon  the  pectoral  muscle. 
Tubercle  of  the  male  breast  is  very  rare.  Of  the  thirty-seven  cases  of 
mammary  tuberculosis  referred  to  by  Delbet  only  two  occurred  in  the  male. 

According  to  Williams  every  variety  of  tumour  met  with  in  the  female 
breast  has  its  counterpart  in  the  male  breast.  As  in  the  female,  fibro- 

adenoma is  the  commonest  of  the  simple  tumours,  although  it  is  very  rare. 
Of  the  carcinomata  about  2  per  cent  occur  in  the  male.  The  tumour  is 
almost  invariably  a  typical  circumscribed  scirrhus,  possessing  the  same 
naked  eye  and  microscopic  characters  as  in  the  female.  The  disease  runs  a 
similar  course,  but  the  progress  is  slower.  Several  cases  of  epithelioma  of 
the  nipple  have  been  recorded  in  the  male. 

The  treatment  of  mammary  affections  in  the  male  is  carried  out  on 
precisely  similar  lines  to  those  in  the  female. 
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—10.  Sheild.  Brit.  Med.  Joum.,  vol.  i.  1896.— 11.  Beatson.  Lancet,  July  11,  1896  ; 
Brit.  Med.  Joum.,  Feb.  15,  1899. — 12.  Goldmann.  Beitrage  zur  klin.  Chir.,  Bd.  xviii. 
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Joum.,  vol.  i.  1897. — 15.  Herman.  Lancet,  June  11,  1898,  and  April  15,  1899. — 16.  Butlin. 
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Barth.  Hosp.  Reps.,  vol.  xxiv.  1888  ;  Lancet,  June  10,  1893. — 2.  Robinson.  Lancet,  July  9, 
1892. — 3.  Johnson.  Lancet,  vol.  i.  1894.  Paget's  Disease  of  the  Nipple  :  1.  Paget.  St. 
Barth.  Hosp.  Reports,  vol.  x.  1874. — 2.  Butlin.  Trans.  Medico-Chirurg.  Soc.  London, 
vols.  lix.  and  lx.  1876-7. — 3.  Thin.  Ibid.,  vol.  lxiv.  1881. — 4.  Darier.  Comptes  rendus  de  la 
soc.  de  biol.,  1889. — 5.  Wickham.  Maladie  de  Paget.  Paris,  1890. — 6.  Hutchinson,  junr. 
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Mania.     See  Insanity,  Delirium,  Alcoholism. 

Massage.     See  Physical  Education,  Therapeutics. 

Mastoid.     See  Ear. 

Masturbation.     See  also  Vice. 

Masturbation  is  the  artificial  excitement  and  gratification  of  sexual 
passion.  It  is  most  frequently  met  with  in  youth,  especially  in  boys  about 
puberty,  but  some  pronounced  masturbators  are  married  persons  of  both 
sexes,  who  masturbate  notwithstanding  full  facilities  for  normal  inter- 

course. Occasionally  in  very  young  children  a  kind  of  sexual  orgasm  is 
induced  by  very  slight  irritation,  such  as  is  entailed  in  handling 
the  parts  or  by  phimosis;  while  this  is  not  true  masturbation,  too 
much  care  and  attention  cannot  be  paid  to  the  detection  and  correction 
of  this  habit,  as  there  is  no  doubt  that  it  predisposes  to  masturbation  in 
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later  years.  Masturbation  in  women  is  more  frequent  than  is  commonly- 
supposed.  It  is  associated  not  rarely  with  the  nervous  irritability,  wayward 
fancies,  and  nondescript  ailments  of  hysterical  girls,  and  the  habits,  amuse- 

ments, and  literature  of  certain  classes  of  society  are  too  apt  to  encourage 
the  vice.  About  the  age  of  thirty-three,  when  the  chance  of  marriage  is 
getting  faint,  and  again  about  the  climacteric,  some  people  experience  great 
sexual  irritability,  of  which  this  practice  is  too  often  the  result  (Yellowlees). 
Not  infrequently,  however,  the  habit  is  more  or  less  consciously  acquired  at 
or  about  the  age  of  puberty.  The  following  extract  of  a  letter  received  by 
the  writer  from  a  young  lady  who  complained  of  general  depression  and 

slight  leucorrhoea,  is  strikingly  characteristic : — "  I  was  so  sorry  I  did  not 

tell  you  something  yesterday  which  has  been  weighing  on  my  mind.  "When I  was  small  I  gave  way  to  a  bad  habit,  and  I  find  it  more  and  more  difficult 
to  give  up ;  I  had  no  idea  it  would  do  me  any  harm  till  I  grew  older,  and 
then  my  common  sense  told  me  it  would.  Would  you  let  me  know  what  you 
think  about  it  when  you  write  to  me  in  London  ?  If  it  really  is  the  cause, 
I  suppose  nothing  else  can  be  done,  and  all  I  can  hope  for  is  to  die  as 

quickly  as  possible."  This  extract  illustrates  well  some  of  the  bad  results 
of  the  habit, — a  state  of  mental  depression  which  is  exceedingly  difficult, 
and  in  some  cases  well-nigh  impossible  to  eradicate.  The  same  condition 
in  boys  induces  in  the  early  stages,  not  so  much  a  state  of  depression,  as  a 
shifty,  unstraightforward  appearance  which  may  be  very  characteristic.  In 
either  sex  and  at  any  age,  when  the  habit  is  persisted  in  and  allowed  to 
dominate  the  individual,  moral  and  mental  degeneration  inevitably  follows, 
and  progresses,  slowly  it  may  be,  but  surely,  to  mental  dissolution. 

The  Treatment — While  it  is  easy  to  formulate  correct  laws  as  to  treat- 
ment, it  is  comparatively  rare  to  find  them  effectively  applied.  It  is 

probably,  as  a  rule,  unwise  to  treat  confessions  from  apparently  healthy 
individuals  in  too  serious  a  manner.  We  should  rather  point  out  to  them 
the  undesirable  results  which  must  inevitably  result  from  a  continued 
gratification  of  an  animal  instinct  in  an  irregular  manner ;  they  should  at 
the  same  time  be  directed  to  get  their  minds  thoroughly  occupied  with 
other  and  more  wholesome  subjects.  The  indulgence  in  muscular  exercises 
of  a  kind  congenial  to  the  patient,  and  to  an  extent  sufficient  to  induce 
physiological  fatigue,  is  one  powerful  remedy  in  this  direction.  Care  must, 
however,  be  taken  in  the  recommendation,  e.g.  the  patient  before  referred 
to  could  not  cycle  as  the  movement  was  a  prejudicial  one.  In  all  cases,  then, 
greater  benefit  will  acrue  from  this  line  of  treatment  than  by  any  other 
which  looks  too  closely  to  the  merely  moral  aspects  of  the  question. 

In  addition,  ordinary  tonic  remedies  directed  to  impress  the  general 
muscular  relaxation  and  nervous  weakness  will  be  of  great  service.  With 
regard  to  local  treatment,  few  words  must  suffice.  Counter-irritation,  as  by 
blistering  fluid,  or  a  strong  antimonial  ointment  applied  to  the  penis  and 
fore-skin  may  be  useful,  but  there  is  always  the  risk  of  fresh  irritation  being 
set  up  by  the  after  sensation  of  itching  in  the  healing  process.  In  boys  at 

school  it  is  a  good  plan  to  sew  up  the  trousers'  pockets.  As  to  drugs, 
bromides,  either  alone  or  in  conjunction  with  cannabis  indica  or  other 
sedative,  may  be  serviceable,  but  on  the  whole  more  is  to  be  expected  from 

general  tonic  remedies.     (See  also  "  Vice.") 

Maternal  Impressions. 
See  also  Heredity. 

Historical  Note. — The    notion   that    emotions   and   mental   states   of  the 
mother   during  pregnancy  may  so  affect  the  foetus  in  her  womb  as  to 
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impress  on  it  or  in  it  structural  alterations  which  closely  simulate  the 
maternal  impressions  is  of  great  antiquity  and  of  practically  world-wide 
distribution.      At  first  it  was  not  advanced  as  a  theory  of  causation  of 
monstrosities,  but  simply  as  a  means  of  explaining  the  differences  of  colour 
of  the  skins  of  the  young  of  men  and  animals.     For  instance,  the  reader 
needs  scarcely  to  be  reminded  of  the  narrative  of  Jacob  and  the  peeled 
white  strakes  on  the  rods  which  were  put  before  the  flocks  when   they 

conceived  at  the  water  troughs ;  "  the  flocks  brought  forth  ring-straked, 
speckled,  and  spotted."    The  theory  or  belief  was  also  conveniently  advanced 
to  explain  the  birth  of  a  black  child  to  a  white  mother  and  a  putative 
white  father :  the  mother  had  been  looking  at  the  picture  of  a  Moor  !     In 
the  next  place,  the  notion  was  accepted  as  the  solution  of  the  origin  of 

mother's  marks  or  nsevi;    that  Hippocrates  held  this  belief  is,  however, 
doubtful,  for  the  treatise  in  which  the  statement  occurs  (Be  Superfcetatione) 
is  generally  regarded  now  as   the   work    of  another    hand.      Later,   the 
maternal-impression  theory  was  accepted  as  a  possible  explanation  of  the 
birth  of  hairy  infants  —  the  mother  had  been  intently  gazing  during  her 
pregnancy  at  the  picture  of  John  the  Baptist  in  his  hairy  garment.    Finally, 
it  came  to  be  applied,  and  in  most  ingenious  ways,  to  account  for  almost 
every  kind  of  anomaly,  malformation,  and  monstrosity.     During  the  six- 

teenth, seventeenth,  and  eighteenth  centuries  the  idea  of  the  potency  of 
maternal  impressions  underwent  some  interesting  expansions  and  variations. 
It  was  thought,  for  instance,  that  if  the  mother  at  the  moment  of  the 
impression  touched  a  part  of  her  body  the  foetus  in  her  womb  would  show 
at  birth  the  mark  on  the  part  of  his  body  corresponding  to  that  touched  by 
her ;  this  was  chirapsy,  and  the  woman  was  advised  to  be  wise  and  always 
touch  a  part  which  was  naturally  concealed  by  the  clothes !     But  it  was 
also    believed    that    the   impression    might    sometimes    be    counteracted 
altogether ;  and  Swammerdam,  in  1672,  related  how  a  clever  woman,  who 
had  unfortunately  seen  a  negro  in  her  pregnancy,  in  order  to  save  her  infant 
from  being  black,  washed  herself  in  warm  water,  with  the  result,  nearly  if 
not  quite  satisfactory,  that  the  infant  was  born  white  all  over  save  in  the 
spaces  between  the  fingers  and  toes  and  in  the  grooves  of  the  face,  places 

which  the  mother's  ablutions  had  presumably  not  touched !     Doubtless  the 
alleged  power  of  maternal  mental  impressions  had  reached  its  highest  level 
when  Thomas  Bartholin  made  the  statement  that  a  lady  had  conceived  a 
child  by  her  husband  who  had  been  absent  from  her  for  four  years  through 

the  influence  of  imagination  ("  sola  imaginationis  virtute  ").    The  eighteenth 
century  witnessed  the  first  serious  and  successful  criticisms  of  the  impression 
theory.     In  a  work  published  in  the  first  instance  anonymously  (1727), 

Blondel  dealt  the  notion  of  the  potency  of  the  mother's  mind  over  her 
infant's  body  a  deadly  blow.     Very  skilfully  did  he  marshal  his  facts ;  and 
with  no  small  degree  of  humour,  and  with  now  and  then  some  biting 
sarcasm,  did  he  state  his  arguments  and  refute  the  assertions  of  those  whom 

he  delighted  to  call  "  imaginationists."     He  first  appealed  to  experience,  and 
showed  that  impressions  often  occurred  which  were  not  followed  by  marks 
or  anomalies  of  the  foetus,  and  that  deformities  were  met  with  in  cases  in 
which  no  impression  was  alleged ;  second,  he  invoked  reason,  which  seemed 
to  say  that  since  a  woman  could  not  by  thinking  about  it  mark  her  own 
body,  it  was  not  likely  that  she  would  be  able  to  do  so  in  the  case  of  the 
infant  in  her  womb ;  and,  third,  he  brought  forward  the  anatomical  argu- 

ments, that  there  was  no  nervous  communication  between  the  mother  and 

foetus  along  which  impressions  could  pass,  and  that  there  was  no  direct 
circulation  of  blood  from  the  one  to  the  other.     The  spirit  of  criticism  thus 
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infused  into  the  subject  by  Blondel  was  reinforced  by  many  of  the  writers 
who  followed  him ;  and  Bellet,  Monro,  and  Haller  emphasised  and  at  the 
same  time  established  on  more  scientific  grounds  the  main  arguments  which 
had  been  brought  forward.  Nevertheless,  the  nineteenth  century  opened 
with  the  question  of  maternal  impressions  still  unsolved :  there  were  some 

who  believed  implicitly  in  the  power  of  the  mother's  mind  over  her  infant's 
body ;  there  were  others  whose  disbelief  was  complete ;  and  there  were 
those  who  took  an  intermediate  position,  and  gave  a  partial  adhesion  to  the 
theory,  endeavouring  to  reconcile  the  traditional  belief  with  the  spirit  of 
modern  scientific  inquiry.  Those  who  held  the  intermediate  position 
explained  the  results,  not  by  an  immediate  mental  effect,  but  by  pressure 
brought  to  bear  upon  the  fetus  through  uterine  contractions;  they  also 
were  forced  in  some  cases  to  admit  a  maternal  or  fetal  predisposing  cause 
which  made  it  possible  for  an  impression  to  be  effective.  It  is,  however,  a 

striking  fact,  that  during  the  nineteenth  century  the  teratologists — those 
who  have  scientifically  investigated  the  causes  of  monstrosities  and  fetal 
morbid  states — have  almost  without  exception  rejected  the  theory  of 
maternal  impressions ;  alongside  of  this  we  have  to  take  notice  of  the 
extraordinary  rejuvenation  of  the  ancient  doctrine  among  the  obstetricians 
of  the  United  States  of  America.  So  that  it  must  be  said  that  the  nine- 

teenth, like  the  eighteenth  century,  closes  with  the  subject  of  maternal 
impressions  still  a  debated,  if  not  perhaps  a  debatable  one. 

Illustrative  Cases. — The  following  cases,  which  were  all  brought  under 
the  notice  of  the  writer,  will  serve  as  instances  of  some  of  the  forms  that 
the  belief  in  maternal  impressions  may  take.  There  is  the  case  of  the 
nervous  woman  who  had  been  frightened  during  the  early  months  of  her 
pregnancy  by  a  friend  who  had  thrown  a  frog  at  her ;  she  gave  birth  to  an 
anencephalic  fetus ;  and  again  in  the  next  pregnancy  the  result  was  an 
anencephalic  infant, — the  anencephalic  monstrosity  being,  it  is  asserted, 

distinctly  frog-like.  There  is  the  case  of  the  two-and-a-half  months'  pregnant 
woman  importuned  by  a  deaf  and  dumb  pedlar ;  she  refused  to  buy  any  of 
his  wares,  whereupon  he  followed  her  and  struck  her.  on  the  back;  she 
brought  forth  a  child  who  was  and  is  deaf  and  dumb,  although,  it  is  added, 
she  had  not  anticipated  any  harm  to  her  infant.  There  is  the  case  of  the 
child  born  minus  the  little,  ring,  and  middle  fingers  of  the  left  hand ;  the 
mother  when  about  three  months  pregnant  had  seen  another  of  her  children 
very  nearly  amputate  the  little,  ring,  and  middle  fingers  of  his  left  hand 
while  playing  with  a  wood  chopper.  There  is  the  case  of  the  mother  who 
had  been  much  impressed  during  her  pregnancy  by  the  story  of  the  birth  of 
an  infant  about  whose  sex  there  was  some  doubt ;  she  herself  gave  birth  to 
a  child  suffering  from  ectopia  vesicae  and  epispadias.  There  is,  finally,  the 
case  of  a  woman  who  during  her  pregnancy  was  much  alarmed  by  being 
told  that  she  had  grave  heart  disease ;  her  child  has  turned  out  to  be  an 
imbecile.  The  list  of  examples  might  be  prolonged,  for  hairy  naevus,  hare- 

lip, exomphalos,  congenital  blindness,  and  even  united  twins,  have  all  been 
ascribed  to  maternal  impressions ;  but  the  recital  of  these  stories  can  hardly 
serve  any  useful  purpose. 

Estimate  of  the  present  Position  of  the  Maternal  Impressions'  Controversy. 
— It  may  well  be  said  about  this  theory  that  it  is  wonderful  alike  in  its 
wide  extension  in  time  and  space,  and  in  its  firm  hold  upon  the  minds  of 
both  profession  and  laity.  To  those  medical  men  who  are  opposed  to  it,  it 
has  shown  itself  most  disappointingly  vital ;  to  those  who  have  wished  to 
demonstrate  its  truth  it  has  been  most  strikingly  destitute  of  scientific 
proof.     In  its  support  is  a  marvellous  mass  of  evidence  of  the  post  hoc  ergo 
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propter  hoc  kind ;  arrayed  against  it  are  the  scientific  theories  of  biology 
which  have  been  gradually  and  laboriously  built  up  more  especially  in  the 
century  which  has  just  closed.  To  the  student  of  antenatal  pathology  the 

theory  of  maternal' impressions  has  been  a  misfortune  and  a  hindrance. 
Many  instructive  cases  of  foetal  disease  and  deformity  have  been  practically 
lost  to  science,  the  observer  having  been  so  occupied  in  tracing  a  resemblance 
to  some  bird,  beast,  or  fish,  as  to  have  been  quite  blind  to  or  forgetful  of 
the  evident  and  manifest  anatomical  and  pathological  details  of  the  speci- 

men. In  this  sense  the  theory  has  been  the  grave  in  which  a  great  deal  of 
fetal  pathology  has  been  buried.  It  has  nearly  always  happened  that 
when  the  maternal -impression  idea  has  been  given  prominence,  exact 
accounts  of  anatomical  dissections  have  been  markedly  absent.  In  this 
way  its  influence  upon  scientific  medicine  has  been  a  maleficent  one. 

But,  it  may  be  said,  this  retarding  effect  upon  the  progress  of  antenatal 
pathology  may  be  admitted,  and  yet  there  may  be  truth  in  the  theory, 
some  small  degree  of  truth  at  least.  Well,  in  order  to  centralise  our 
knowledge  on  this  point  let  us  discuss  the  matter  under  two  headings  or 

questions.  First,  does  a  definite  impression  upon  a  pregnant  woman's  mind 
often  or  ever  cause  a  defect  in  the  foetus  closely  resembling  the  thing 

producing  the  impression  ?  and,  second,  has  the  state  of  the  mother's  mind 
during  gestation  any  effect  upon  her  unborn  infant's  development  ? 

The  first  question  must,  in  the  writer's  opinion,  be  answered  in  the 
negative.  The  close  scrutiny  of  the  cases  which  have  been  adduced  as 
proofs  of  the  potency  of  maternal  impressions  shows  them  to  have  been 
accidental  coincidences  and  not  the  results  of  the  alleged  cause.  Their 
great  number  is  nothing  in  favour  of  the  view,  for,  however  many  they  are, 
they  are  still  far  fewer  than  the  cases  in  which  no  effect  followed  the 
incidence  of  an  impression.  Incidentally,  I  may  remark  that  I  have  had 
in  my  own  practice  several  cases  which  seemed  to  contain  all  the  necessary 

elements'  for  the  production  of  an  effective  impression  if  it  were  at  all 
possible,  and  yet  no  such  effect  was  in  any  case  produced.  Again,  no 
scientific  explanation  of  the  modus  operandi  of  such  impressions  has  ever 

been  advanced.  Doubtless  the  mother's  mind  may  be  more  sensitive  to 
impressions  during  pregnancy,  but  this  does  not  in  the  least  degree  explain 
how  the  foetal  body  can  reflect  like  a  mirror  the  influences  acting  upon  the 

mother's  mind  or  body.  Further,  it  is  well  known  from  the  study  of 
embryology  that  all  the  great  formative  events  of  embryonic  life  are  already 
nearly  complete  by  the  sixth  week  of  gestation ;  and  it  is  doubtful  whether 
many  women  know  definitely  that  they  are  pregnant  at  the  second  month. 
Teratology  gives  us  no  grounds  for  the  belief  that  such  a  monstrosity  as 
anencephaly  can  be  produced  at  any  time  in  antenatal  life  after  the  second 
month. 

With  regard  to  the  second  question,  there  can  be  no  doubt  that 
prolonged  or  strongly-marked  mental  states  of  the  mother  may  affect  the 
development  of  the  foetus  in  her  uterus.  That  such  can  produce  abortion  is 
not  denied ;  and  that,  short  of  producing  miscarriage,  they  can  also  lead 
through  vascular  and  nutritive  disturbances  to  irregularities  in  embryo- 
genesis  is  probable.  Times  of  great  national  distress  have  sometimes  been 

followed~as  was  the  siege  of  Paris  in  the  Franco-Prussian  war,  by  the  birth 
of  a  large  number  of  infants  showing  bodily  and  mental  stigmata.  But  it 
-must  also  be  borne  in  mind  that  in  addition  to  the  mental  perturbation 
present  at  such  times  we  have  also  got  to  take  into  account  and  allow  for 
the  bad  food,  the  defective  hygiene,  and  the  frequent  epidemics  which 
prevail.     Probably  the  terror  and  anxiety  of  a  siege  are  less  important 
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factors  in  influencing  intra  -  uterine  development  than  the  famine  and 
pestilence.  Again,  the  progress  of  the  investigation  of  the  problems  of 
antenatal  pathology  has  yielded  and  is  still  yielding  results  which  go  to 
prove  that  fetal  diseases  and  also  embryonic  disturbances  (causing 
monstrosities)  are  produced  by  the  same  causes  as  lead  to  disease  and 
morbid  processes  at  any  other  time  of  life  ;  among  these  causes  the  influence 
of  the  mind  may  be  assigned  a  place,  but  not  an  important  place.  In 
conclusion,  it  may  be  added  that  it  has  sometimes  been  stated  that  the  state 

of  the  father's  mind  at  the  moment  of  conception  has  some  influence  in 
determining  the  future  condition  of  his  offspring — a  paternal  impression. 
It  need  only  be  said  that  there  is  less  evidence  in  favour  of  the  potency  of 
a  paternal  than  of  a  maternal  mental  impression.  The  theory  has  also 
invaded  another  region  of  discussion  and  debate  which  has  been  prominently 
before  the  medical  profession  lately — the  question  of  telegony.  By  telegony 
is  meant  the  alleged  influence  of  a  previous  sire  upon  the  offspring  of  the 

same  mother  by  a  later  sire.  It  has  been  thought  that  the  mother's  mind 
acts  upon  her  later  progeny  and  imprints  upon  them  reminiscent  traces  of 
likeness  to  the  first  sire.  Another  view  maintains  that  in  the  act  of  coitus 

or  during  pregnancy  other  ovules  in  the  ovary  beside  that  which  is 
impregnated  share  in  the  paternal  influence.  The  question  of  telegony — 
that  mysterious  wireless  telegraphy  of  antenatal  life — is  still  sub  judice. 

LITERATURE.— Ballantyne,  J.  W.  Trans.  Eclinb.  Obst.  Soc,  xvi.  7,  1891  ;  idem.,  xvii. 
99,  1892  ;  idem.,  xxi.  258,  1896.  (The  last-named  reference  gives  the  bibliography  of  the  subject 
up  to  1896.)— Blaikie,  J.  B.  Teratologic*,,  ii.  157,  1895. — Robinson,  W.  S.  Med.  Brief,  xxv. 
1060,  1897.— Whiting,  A.  D.  Univ.  Med.  Mag.,  ix.  328,  1896-97.— Mastin,  C.  H.  Trans. 
South.  Surg,  and  Gynec.  Assoc,  ix.  321,  1897. — White,  G.  B.  Med.  Mag.  London,  vi.  284, 
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Synonyms. — Morbilli ;  Fr.  Bougeole ;  Ger.  Maseru. 
Measles  is  a  specific  infective  fever,  attended  with  a  characteristic 
macular  eruption,  and  widespread  catarrh,  affecting  chiefly  the  respiratory, 
nasal,  and  ocular  mucous  membranes. 

Prevalence. — Measles  may  be  said  to  be  endemic  in  most  parts  of  the 
world,  though  by  no  means  equally  prevalent.  It  is  liable  to  sudden 
epidemic  extensions,  the  recurrence  of  which  in  certain  European  com- 

munities, at  any  rate,  is  characterised  by  striking  periodicity.  In  isolated 
communities  the  disease  will  occasionally  die  out  altogether,  but  after  the 
lapse  of  some  years,  during  which  a  susceptible  population  has  been  growing 
up,  the  importation  of  a  fresh  case  is  liable  to  result  in  a  fresh  outburst 
which  may  rapidly  assume  pandemic  proportions.  This  was  well  illustrated, 
in  the  case  of  the  Faroe  Islands,  into  which,  after  an  immunity  from  measles 
lasting  sixty-five  years,  the  disease  was  reimported  in  the  year  1846,  with 
the  result  that  in  the  course  of  five  months  more  than  three-fourths  of  the 
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entire  population  were  attacked.  And  the  same  thing  in  even  more 
marked  degree  was  seen  in  Fiji  in  the  year  1875,  when  the  disease  was  im- 

ported into  the  country,  it  is  supposed,  for  the  first  time.  In  this  instance 
so  extensive  was  the  outbreak,  and  so  rapid  its  spread,  that  more  than  one- 
fourth  of  the  population  actually  died  of  the  disease  within  three  months. 

The  existence  of  measles  is  apparently  uninfluenced  by  climate.  Outbreaks 
have  been  observed  to  spread  as  readily  in  cold  countries  like  Iceland,  Norway, 
and  Lapland,  as  in  the  tropics.  It  attacks  the  black  races  equally  with  the 
white.  No  special  liability  attaches  to  sex  and  very  little  to  age.  The  reason 
why  adults  are  less  often  attacked  than  children  is  that  most  grown  persons  have 
already  had  the  disease  in  childhood,  and  have  thus  acquired  protection.  In  the 
extensive  insular  epidemics  referred  to,  in  which  the  disease  fell  upon  an  unpro- 

tected community,  both  children  and  adults  were  attacked  promiscuously,  although 
it  was  noted  in  both  instances  that  young  infants  and  very  old  people  were  com- 

paratively seldom  affected.  The  same  relative  immunity  of  infants  under  six 
months  is  noticeable  in  this  country.  In  England  the  records  show  that  predis- 

position to  measles  increases  from  birth  until  the  fourth  year,  when  it  is  at  its 
height ;  after  which  it  falls  rapidly.  Considerably  more  than  half  the  measles 
attacks  occur  in  the  first  five  years  of  life,  and  seven-eighths  at  ages  under  ten. 
In  this  country,  where  measles  is  endemic,  a  partial  increase  of  susceptibility  is 
apparent  from  about  the  age  of  puberty  up  to  twenty  or  twenty-five  years,  owing, 
no  doubt,  to  a  progressive  weakening  of  the  protection  conferred  by  a  previous 
attack.  After  this  age  the  incidence  again  diminishes,  apparently  in  virtue  of  a 
natural  diminution  of  susceptibility  which  attaches  to  advancing  age.  Measles 
very  rarely  occurs  in  persons  over  forty. 

In  the  large,  densely-populated  towns  of  the  United  Kingdom  measles  is  an 
important  factor  in  the  mortality,  and  according  to  the  Registrar-General's  returns, 
there  seems  to  have  been  no  improvement  in  this  respect  during  the  last  half- 
century.  In  London,  during  the  period  1841-90,  the  average  number  of  deaths 
from  measles  was  595  per  million  of  the  population,  and  during  the  last  few  years 
it  has  been  even  higher,  while  in  some  of  the  large  manufacturing  towns  in  the 
north  and  Midlands  this  number  has  been  considerably  exceeded.  In  England  and 
Wales  measles  is  responsible  for  about  13,000  deaths  annually,  and  next  to  infantile 
diarrhoea,, contributes  more  largely  to  the  zymotic  mortality  than  any  other  disease. 

Measles  prevalence  markedly  varies  with  season.  For  the  large  towns  of  this 
country  the  monthly  curve  exhibits  a  double  rise,  one  in  the  spring  and  early 
summer,  the  other  in  the  winter.  In  London  the  maxima  fall  in  June  and 
December,  the  minima  in  February  and  September.  In  certain  of  the  northern 
towns,  as  is  the  case  in  Paris,  Berlin,  and  many  continental  cities,  both  the  pre- 

valence and  fatality  of  the  disease  are  greater  in  the  spring  than  during  the 
winter,  but  the  reverse  is  true  of  London.  In  addition  to  this  seasonal  cycle,  in 
communities  where  measles  is  endemic,  periods  characterised  by  epidemic  exten- 

sion of  the  disease  tend  to  recur  at  short  though  strikingly  regular  intervals.  In 
the  towns  of  Great  Britain  the  interval  is  usually  about  two  years,  though  often 
six  months  more  or  less.  The  regularity  with  which  this  extension  recurs  is 
doubtless  to  be  explained  by  the  gradual  accumulation  of  susceptible  persons,  and 
the  seasonal  cycle.  Further,  as  has  been  pointed  out  by  Whitelegge,  there  is  clear 
evidence  of  the  existence  of  larger  waves  of  increased  measles  prevalence,  attended 
with  higher  mortality,  the  maxima  of  which  in  the  case  of  several  English  towns 
have  been  separated  by  intervals  of  about  twenty  years.  These  waves  are  re- 

garded by  Whitelegge  as  evidence  of  the  progressive  intensification  of  the  measles 
virus,  and  he  speaks  of  them  as  major  epidemics  as  opposed  to  the  biennial  exten- 

sions which  might  be  likened  to  ripples  on  their  surface. 

Type  and  Fatality. — All  records,  both  clinical  and  statistical,  tend  to 
show  that  in  the  past  the  type  of  the  disease  in  different  epidemics  has 
been  subject  to  wide  variation,  although  in  respect  to  individual  outbreaks 
the  maintenance  of  a  uniform  type  of  attack  through  successive  cases  is 
more  often  observed  in  the  case  of  measles  than  with  either  scarlet  fever  or 

diphtheria.  The  fatality  of  measles  when  epidemic  is  mainly  determined  by 
the  proportion  of  young  children  amongst  those  attacked,  the  coldness  of 

the  season,  poverty,  and  a  defective  hygiene,  of  which  over-crowding  and  in- 
adequate ventilation  are  undoubtedly  the  most  important  factors. 
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Although  epidemics  characterised  by  malignant  intensity  were  not  in- 
frequent in  the  past,  the  death-rate  of  any  local  outbreak  in  this  country 

is  rarely  as  high  as  10  per  cent  at  the  present  day,  and  generally  a  good 
deal  less.  During  an  extensive  outbreak  at  Sunderland  in  1885,  however, 
the  case  mortality  reached  the  alarming  height  of  291  per  cent.  The 

death-rate  of  6-7  per  cent  recorded  by  Dr.  Theodore  Thomson  for  an  urban 
population  of  35,000  persons,  where  the  notification  of  measles  was  in  force, 
may  probably  be  regarded  as  a  fairly  representative  one.  The  percentage 
fatality  of  12,273  cases  of  measles  admitted  into  the  Glasgow  Fever  Hospital 

during  the  thirty  years  from  1870-89  was  8-8,  but  it  varied  in  different 
years  between  12*2  and  2-2  per  cent.  At  Burton-on-Trent,  according  to 
Dr.  Killick  Millard,  the  fatality  of  measles  from  January  1894  to  May 

1900  ranged  in  different  years  between  T5 1  and  3"5  per  cent,  the  aggregate 
mortality  of  the  8311  cases  being  2-2  per  cent. 

Spread  and  Infectivity. — Direct  contact  with  a  previous  case  of 
measles  is  undoubtedly  the  most  important  factor  in  the  spread  of  the 

disease.  Although  well-authenticated  instances  of  its  propagation  through 
the  indirect  agency  of  infected  articles,  such  as  clothes,  books,  toys,  and 
furniture,  are  recorded  from  time  to  time,  the  contagium  of  measles  does  not 
lend  itself  to  this  method  of  transmission,  as  its  activity  is  rapidly  destroyed 

by  natural  agencies.  It  is  only  under  conditions  of  aerial  stagnation,  when 
protected  from  the  katalytic  action  of  direct  light,  that  fomites  are  likely 
to  retain  their  infectivity  for  any  length  of  time.  On  this  account  it  is 
usually  practicable  to  limit  the  spread  of  the  disease  under  circumstances 
in  which  it  has  been  possible  to  segregate  every  person  who  has  already  be- 

come infected.  Unfortunately,  this  is  rarely  practicable,  because  the  disease 

is  highly  infectious  in  the  early  pre-eruptive  stage.  Consequently,  when 
the  conditions  are  favourable  to  intimate  personal  contact,  as  is  the  case  in 
schools,  numbers  of  the  children  are  likely  to  have  become  infected  before 

the  presence  of  measles  has  been  even  suspected. 

"With  the  possible  exception  of  whooping-cough,  measles  is  probably  the  most infectious  of  the  specific  fevers.  Its  extreme  infectivity  is  well  illustrated  by  the 
epidemics  in  the  Fiji  and  Faroe  Islands  already  referred  to.  In  a  localised 
outbreak  in  a  small  village  near  Tubingen,  Dr.  Pfeilsticker  reports  that  185 
children  were  attacked  out  of  a  total  of  196,  who  had  not  previously  had  the  disease. 

At  a  children's  party  given  by  a  friend  of  the  writer,  twenty-one  out  of  twenty- 
two  children  who  were  present  contracted  measles  from  one  staying  in  the  house, 
in  whom  the  attack  did  not  declare  itself  until  the  following  morning.  Out  of 
the  twenty -two  children,  the  only  one  who  escaped  had  previously  suffered  from 
the  disease.     Such  instances  might  be  multiplied. 

The  question  as  to  whether  the  compulsory  notification  of  measles  can  be 
expected  to  control  its  spread  amongst  an  urban  population  has  been  a  source  of 
considerable  discussion  amongst  medical  officers  of  health.  Without  the  co- 

operation of  the  school  authorities,  it  is  clear  that  any  attempts  in  this  direction 
must  be  futile,  so  great  are  the  facilities  for  the  transmission  of  the  disease  during 
school  attendance. 

However,  by  the  rigid  enforcement  of  the  following  measures  it  has  been  found 
practicable  to  exercise  considerable  control  over  the  extension  of  the  disease. 

(1)  Compulsory  notification  of  the  disease  by  the  medical  attendant  and  by 
the  householder. 

(2)  Prompt  notification  to  the  sanitary  authority  by  the  schoolmaster  of  the 
occurrence  of  a  case  amongst  the  scholars,  and  by  the  sanitary  authority  to  the 
schoolmaster  of  any  case  occurring  in  the  homes  of  any  of  the  scholars,  in  order 
that  all  children  living  in  that  house  may  be  excluded  from  attending  school. 

(3)  The  immediate  closure  of  the  elementary  schools  and  the  exclusion  of  the 
younger  children  from  the  mixed  schools,  should  a  rise  in  the  number  of  cases 
suggest  its  expediency. 

(4)  Removal  to  hospital  of,  at  any  rate,  the  earlier  cases. 
Reciprocity   of  action   between  the    sanitary  and    scholastic   authorities  is 
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essential  to  success.  During  the  holiday  seasons,  reliance  must  be  placed  on  com- 
pulsory notification  and  prompt  isolation,  together  with  the  inculcation  of 

common-sense  precautions  amongst  the  parents. 
Unfortunately,  the  indifference  to  measles,  which  is  so  general  amongst  the 

people,  especially  in  the  northern  towns,  and  their  ignorance  of  it's  dangers,  are facts  which  seriously  militate  against  the  success  of  any  attempt  to  effectually 
control  its  extension. 

The  infectivity  of  the  measles  patient  is  probably  greatest  during  the  later 
pre-eruptive  stage,  and  declines  rapidly  during  defervescence.  It  is  to  the 
mucous  discharges  so  characteristic  of  the  disease  that  the  contagium  of  measles 
appears  to  attach  itself  especially,  although  the  transient  branny  desquamation 
which  usually  follows  on  the  subsidence  of  the  rash  is  probably  in  some  degree 
infectious.  Isolation  must  be  maintained  for  at  least  a  clear  fortnight,  dating 
from  the  disappearance  of  the  eruption  ;  at  the  expiration  of  which,  after  having 
been  thoroughly  bathed,  the  patient  may  be  allowed  to  again  mix  with  others, 
provided  no  sign  of  catarrh  or  peeling  can  be  detected.  The  supervention  of 

broncho-pneumonia  is  not  only  competent  to  prolong  a  patient's  infectivity,  but 
it  is  liable  to  spread  to  others  with  disastrous  result.  A  true  relapse  of  measles 
is  exceedingly  rare,  though  second  attacks  are  not  very  uncommon.  In  a  good 
many  instances  in  which  a  second  attack  of  measles  has  been  recorded,  it  is  more 
than  likely  that  either  it  or  the  primary  attack  was,  in  reality,  rotheln. 

Incubation. — The  period  of  incubation  in  measles,  considering  its 
length,  is  remarkably  constant,  viz.  ten  or  eleven  days  in  most  cases.  In 
other  words,  the  eruption  may  be  expected  to  appear  on  the  fourteenth  day 
after  exposure  to  infection,  and  it  is  not  very  often  found  to  vary  more  than 

twenty-four  hours  one  side  of  the  fortnight.  Although  in  the  majority  of 
cases  the  incubation  is  ten  or  eleven  days,  instances  are  recorded  which 
show  that  it  may  be  as  short  as  six  or  even  five  days,  or,  on  the  other 
hand,  as  long  as  fifteen.  In  cases  where  the  incubation  stage  is  unduly 
prolonged  the  eruption  may  often  be  observed  to  follow  very  quickly  on  the 
first  signs  of  invasion,  although  the  converse  apparently  does  not  hold  good. 

Coukse. — The  attack  usually  begins  somewhat  suddenly.  The  child 
is  noticed  to  be  fretful ;  it  refuses  its  food,  and  presents  the  symptoms  of  an 
ordinary  cold.  Its  voice  becomes  hoarse,  and  it  is  troubled  with  a  frequent 
irritating  cough ;  it  has  a  running  from  the  nose,  and  may  be  heard  to 

sneeze  occasionally.  The  temperature  is  raised,  perhaps  to  101°,  or  more ; 
the  skin  feels  hot ;  and  after  a  restless  night,  the  child  is  likely  to  be  worse 
in  the  morning.  The  aspect  of  a  patient  at  this  stage  is  often  very 
characteristic.  The  eyes  are  watery  and  injected,  the  face  is  pale,  and  a  few 
reddish  blotches  or  spots  may  often  be  observed  round  the  mouth  and  nose, 

which  give  to  the  skin  a  "  measly "  appearance ;  and  the  child,  who  per- 
sistently avoids  the  light,  in  consequence  of  the  photophobia  which  is 

present,  both  looks  and  feels  profoundly  miserable.  Troublesome  diarrhoea 
is  apt  to  arise  at  this  stage  ;  the  cough  becomes  more  distinctly  laryngeal 
in  character,  and  scattered  rhonchi  may  at  the  same  time  be  audible  in  the 
chest.  The  coryza,  lachrymation,  and  other  catarrhal  signs  frequently 
appear  to  have  reached  their  climax  on  the  second  day  of  illness ;  after 
which  a  marked  improvement  often  sets  in,  such  as  to  inspire  a  belief  that 
the  affection  is  coming  to  an  end.  The  improvement,  however,  is  not 
maintained,  for  on  the  fourth  day,  or  more  commonly  during  the  course  of 
the  third  night,  though  sometimes  not  until  the  fifth  morning,  the  rash 
begins  to  come  out,  and  its  development  is  attended  with  a  fresh  rise  of 
temperature  and  an  aggravation  of  the  catarrhal  symptoms. 

After  twenty-four  to  forty-eight  hours  both  the  rash  and  the  pyrexia 
usually  come  to  their  full  development,  and  the  climax  of  the  attack  is 
reached.  This  will  be  on  the  fifth  or  sixth  day  of  the  disease.  Within 

twenty-four  hours  of  this  a  rapid  fall  of  temperature  occurs,  attended  with 



352  MEASLES 

an  abatement  of  the  catarrhal  condition,  and  a  gradual  disappearance  of. 
the   eruption.     Should,  however,  any  respiratory  complication    arise,  the 

temperature  will  be  sustained,  and  the  patient's  condition,  often  aggravated 
by  severe  diarrhoea,  is  then  liable  to  become  very  serious.     Such  are  the 
outlines  of  an  ordinary  attack. 

Analysis  of  Symptoms. — Eruption. — This  at  an  early  stage  consists 
of  small  discrete  red  spots  which  may  usually  be  first  observed  about  the 
roots  of  the  hair,  on  the  forehead  and  sides  of  the  head  and  neck,  especially 
behind  the  ears.  It  quickly  invades  the  face,  neck,  and  upper  part  of  the 
chest  and  arms,  from  whence  its  spreads  downwards  over  the  trunk  and 
limbs,  involving  the  legs  in  from  twelve  to  twenty-four  hours  after  its 
first  appearance.  As  the  eruption  develops,  the  individual  spots  become 
more  raised  and  larger,  and  coalescing  with  neighbouring  ones,  give  rise  to 
irregular  raised  tracts  of  vividly -injected  skin,  the  intervening  portions 
remaining  pale  and  unaffected.  As  a  result  of  their  confluence,  individual 
papules  become  grouped  together  into  variously  shaped  figures,  some  of 

which  tend  to  assume  a  crescentic  arrangement,  the  so-called  "measles 
crescents."  In  many  cases,  however,  the  identification  of  these  crescents 
calls  for  a  distinct  effort  of  the  imagination.  The  rash,  which  is  of  a  dusky 
red  colour,  often  with  a  distinct  purplish  tint,  in  most  cases  reaches  its  full 
development  at  any  particular  spot  in  from  twenty-four  to  thirty-six  hours; 
after  which  it  rapidly  subsides.  It  may,  therefore,  be  fading  on  the  face 
and  upper  part  of  the  body,  while  only  just  fully  out  on  the  legs  and  feet. 
As  a  rule,  the  eruption  is  well  marked  on  the  face,  and  the  circumoral 
region  rarely  escapes  invasion.  Though  usually  represented  on  the  palms 
and  soles  by  a  simple  continuous  flush,  in  some  cases  distinct  maculation 
can  be  clearly  distinguished,  especially  at  an  early  stage.  The  eruption 
fades  in  the  order  in  which  it  came,  and  though  the  hyperaemia  is  commonly 
gone  within  three  or  four  days  of  its  appearance,  a  brownish  mottled 
staining  of  the  skin  remains  for  several  days,  occasionally  for  a  week, 
longer.  When  the  rash  has  faded,  more  or  less  peeling  of  the  skin  usually 
follows.  It  consists  of  fine  branny  scales,  and  never  shows  the  pin-hole 
character  which  is  so  distinctive  of  scarlet  fever ;  it  is  mainly  confined  to 
the  face,  arms,  and  legs,  but  is  rarely,  if  ever,  seen  on  the  palms  or  soles. 
The  desquamation  is  completed  within  a  fortnight. 

Catarrh. — Although  the  respiratory  passages  are  prone  to  be  most 
seriously  affected  in  a  well-developed  attack  of  measles,  it  is  unusual  for 
any  of  the  mucous  membranes  to  fail  to  show  some  evidence  of  catarrh. 
The  conjunctivae  are  early  involved,  becoming  injected  and  ferrety; 
lachrymation,  attended  with  a  sensation  of  pricking  in  the  eyes  and  more 
or  less  photophobia,  are  usually  complained  of,  and  the  lachrymation  may 
develop  into  a  definite  sero-purulent  discharge.  The  implication  of  the 
mucous  lining  of  the  nasal  passages  and  frontal  sinuses  gives  rise  to  a  thin 
nasal  discharge,  usually  accompanied  with  more  or  less  sneezing  and 
headache,  which  are  commonly  present  from  an  early  stage.  Laryngeal 
catarrh,  probably  extending  to  the  trachea  and  larger  bronchial  tubes,  is 
responsible  for  an  irritating  croupy  cough,  hoarseness,  and  partial  loss  of 
voice,  and  in  some  cases  the  breathing  may  become  distinctly  stridulous. 
The  mucous  membrane  of  the  palate,  fauces,  and  buccal  cavity  is  red  and 
tumid,  and  occasionally  small  superficial  excoriations  may  be  seen  on  the 
inner  surface  of  the  cheeks,  lips,  or  gums.  In  some  cases,  during  the  pre- 

emptive stage,  minute  red  points  or  spots  can  be  detected  on  the  palate  and 
buccal  surface,  especially  if  the  subsequent  eruption  tends  to  retain  its 
discrete  characters;    but  in  the  large   majority   of  cases  these  spots,  if 
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discernible   at   all,   become   rapidly   merged   in    the   diffuse  redness  of  a 
catarrhal  stomatitis. 

Koplik  of  New  York  states  that  small,  irregular,  bright-red  spots,  with  a 

raised  bluish-white  centre  about  the  size  of  a  small  pin's  head,  can  be 
detected  on  the  mucous  membrane  of  the  cheek  and  lips  during  the  early 
pre-eruptive  stage  in  measles.  Slawyk  and  Eolly  confirm  their  diagnostic 
value,  the  former  having  found  them  in  45  out  of  52,  and  31  out  of  32 
cases.  He  states  that  they  vary  in  number  from  6  to  20  on  each  side, 
though  often  more  numerous  on  one  side  than  the  other.  Their  most 
common  situation  is  said  to  be  the  surface  of  the  cheek  opposite  the 
molar  teeth,  and  though  less  frequently  on  the  lips,  are  never  present 
on  the  palate.  It  is  said  that  they  cannot  be  removed  by  ordinary 
manipulation,  but  may  be  picked  off  with  a  pair  of  forceps,  and  that  they 
are  composed  of  thick  layers  of  fatty  epithelium.  The  frequent  presence 
of  these  spots  is  confirmed  by  Cohn,  who,  however,  thinks  that  Koplik  goes 
too  far  in  describing  them  as  constant.  All  these  observers  agree  in  stating 
that  the  spots  may  be  seen  from  one  to  three  days  before  the  rash  comes 
out,  though  rapidly  disappearing  afterwards,  and  that  bright  daylight  may 
be  necessary  for  their  recognition. 

It  must  be  confessed  that  most  observers  in  this  country  have  hitherto, 
for  the  most  part,  failed  to  detect  the  appearances  above  described.  In 
many  cases,  however,  at  an  early  stage  of  the  attack,  a  number  of  small 

dead-white  spots,  varying  in  size  from  a  small  pin's  head  to  a  millet  seed, 
of  an  obviously  aphthous  nature,  can  be  detected  on  the  mucous  surface  of 
the  cheek,  lips,  and  contiguous  surface  of  the  gums.  They  may  be  removed 
with  but  little  force,  and  quickly  disappear  as  the  catarrh  abates.  The 
intestinal  tract  is  liable  to  be  involved  at  an  early  stage  of  the  attack,  as 
evidenced  by  the  occurrence  of  severe  diarrhoea  which  sometimes  proves 
very  refractory  to  treatment.  This  is  very  likely  to  be  a  source  of  trouble 
when  arising  at  a  later  stage  of  the  disease.  Micturition,  too,  in  children 
is  apt  to  be  unduly  frequent,  a  result  which  is  probably  due  to  irritation  of 
the  urethral  mucous  membrane. 

Glandular  Affection. — The  lymphatic  glands  in  the  neck,  both  in  the  sub- 
maxillary and  in  the  posterior  cervical  region,  are  usually  somewhat  enlarged 

and  often  slightly  tender.  The  swelling,  however,  is  never  very  great,  nor  do 
the  glands  evince  any  tendency  to  suppuration,  as  is  seen  in  scarlet  fever. 

The  Temperature. — This  usually  rises  with  the  first  sign  of  illness,  and 

may  reach  102°  or  more  within  the  first  twenty-four  hours,  but  during  the 
course  of  the  second  or  third  day  it  often  declines  a  degree  or  two  con- 

currently with  a  partial  abatement  of  the  catarrhal  condition.  During  the 
course  of  the  third  or  fourth  day,  often  the  third  night,  the  pyrexia  rapidly 
increases,  and  rising  as  the  rash  comes  out,  usually  reaches  its  climax  co- 
incidently  with  the  full  development  of  the  eruption.  The  temperature 

then  commonly  registers  103°  or  104°,  which  in  most  cases  corresponds  with 
the  second  day  of  the  eruption.  After  remaining  at  this  level  for  some 
hours,  rarely  more  than  a  day,  a  rapid  fall  of  temperature  occurs,  and  the 
normal  is  quickly  reached.  So  constant  is  this  relation  between  the  pyrexia 
and  the  eruption,  that  should  a  temperature  crisis  fail  to  appear  within 
twenty-four  hours  of  the  full  development  of  the  rash,  one  is  justified  in 
assuming  that  some  respiratory  complication  has  supervened,  which  may, 
or  may  not,  prove  serious.  In  a  good  many  cases  a  partial  remission  of  the 
pyrexia  occurs,  but  the  temperature  does  come  right  down  to  normal  in 
consequence  of  its  fall  having  been  arrested  by  an  extension  of  the 
bronchial  catarrh. 

VOL.  vii  23 



354  MEASLES 

Pulse  and  Respiration. — :In  uncomplicated  attacks  of  measles,  neither 
pulse  nor  respiration  presents  any  features  other  than  those  ordinarily 
associated  with  the  febrile  state ;  but  should  the  attack  be  complicated  with 
broncho-pneumonia,  or  definite  bronchitis  supervene,  the  rapidity  of  both, 
particularly  the  respiration,  is  markedly  increased. 

Delirium. — In  the  simple  form  of  the  disease  delirium  is  certainly 
uncommon,  but  in  the  severer  cases,  where,  owing  either  to  the  toxic 
intensity  of  the  disease  or  to  pulmonary  implication,  the  exhaustion  is 
profound,  delirium,  attended  with  muscular  tremor,  is  apt  to  arise,  and  in 
young  children  frequently  gives  place  to  convulsions,  which  are  nearly 
always  fatal.  The  convulsions  which  in  infants  sometimes  occur  during 
the  early  pre-eruptive  stage  are  not  necessarily  of  the  same  serious  import. 

Aberrant  Forms. — Cases  of  measles  are  not  infrequently  met  with  which 
deviate  from  the  ordinary  type.  This  may  be  simply  in  respect  to  their 
extreme  mildness,  or,  on  the  other  hand,  their  severity.  In  the  former 
category  must  be  included  those  attacks  in  which  the  catarrhal  signs  are 
almost,  if  not  entirely,  absent ;  and  the  patient,  beyond  showing  slight 
conjunctival  injection,  with  perhaps  a  little  cough,  or  some  dryness  of  the 
throat,  may  experience  but  little  discomfort,  although  the  rash  may  be  well 
developed,  and  its  appearance  characteristic.  In  other  cases,  although  the 
catarrhal  symptoms  may  be  well  marked,  the  rash  is  either  conspicuous  by 
its  absence  or,  if  it  appear  at  all,  is  but  partial  and  ill  developed.  Under 
these  circumstances,  the  type  of  attack,  though  sometimes  mild,  is  by  no 
means  necessarily  so,  for  an  ill-developed  or  recedent  eruption  is  apt  to 
be  attended  with  pulmonary  congestion,  profuse  diarrhoea,  and  a  persistently 
high  temperature. 

In  some  benign  cases  with  but  slight  evidence  of  catarrh  the  rash  is 
practically  limited  to  the  face  and  neck  ;  in  others,  though  more  rarely,  the 
trunk  alone  may  be  invaded.  Such  attacks  are  very  liable  to  be  mistaken 
for  rotheln,  unless  clearly  connected  with  others  of  a  positive  character.  In 
some  instances  faint  indications  of  the  eruption  may  be  seen  from  the  outset, 
the  rash  appearing  as  if  undecided  whether  to  come  out  or  not  for  several 
days,  or  it  may  even  recede.  On  the  fourth  day,  however,  it  usually  bursts 
out  in  its  full  development,  attended  with  the  customary  increase  of  pyrexia. 

The  severer  forms  of  measles  practically  comprise  two  varieties,  the 
pulmonary  and  the  toxic.  The  pulmonary  variety  is  most  often  found  in 
strumous  children  and  in  those  who  are  subject  to  some  chronic  lung 
affection,  and,  moreover,  the  disease  is  somewhat  prone  to  take  this  form  in 
young  children  recovering  from  whooping-cough,  diphtheria,  or  scarlet  fever. 
As  the  name  would  imply,  the  brunt  of  the  disease  falls  on  the  respiratory 
organs.  The  invasion  is  characterised  by  severe  catarrh,  the  respiration  is 
unduly  rapid,  and  the  cough  frequent  and  ineffectual.  The  temperature  is 
sustained  at  a  high  level,  and  shows  but  little,  if  any,  remission  during  the 
pre-eruptive  period.  The  rash  is  usually  intense  and  often  patchy,  and  as 
it  develops  the  general  condition  becomes  aggravated.  The  breathing 
becomes  still  more  rapid,  the  surface  somewhat  dusky,  and  the  patient  often 
delirious.  Fine  crepitation,  in  addition  to  cooing  rhonchus,  may  usually  be 
heard  over  the  lungs,  especially  at  the  bases,  at  about  this  time,  though  no 
obvious  dulness  can  be  detected.  Laryngeal  stridor  in  some  degree  is 
commonly  present,  though  rarely  in  itself  sufficient  to  give  rise  to  actual 
dyspnoea.  Most  cases  of  the  pulmonary  variety  are  fatal.  Cyanosis  gradu- 

ally supervenes  and  the  delirium  gives  place  to  drowsiness  which  soon 
merges  into  coma.  Death,  which  is  rarely  delayed  much  beyond  the  end  of 
the  week  in  very  young  patients,  is  often  preceded  by  convulsions. 
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In  the  toxic  variety  of  the  disease,  which  is  sometimes  spoken  of  as 

"  typhoid  measles,"  the  symptoms  develop  with  great  rapidity.  The  tempera- 
ture quickly  reaches  105°  or  more,  aud  the  pulse  becomes  rapid  and  feeble, 

often  registering  180°  to  200°  at  an  early  stage.  The  respiration  is  shallow 
and  frequent,  and  the  tongue  dry,  brown,  and  tremulous.  The  rash  is 
intense,  often  patchy  in  its  distribution,  and  soon  becomes  distinctly  petechial. 
Epistaxis  and  other  forms  of  hsernorrhage  are  liable  to  occur.  Muscular 
tremor  is  present,  and  delirium  which  soon  passes  into  stupor,  and  the 
patient  dies  comatose  usually  on  the  fourth  or  fifth  day.  Cases  of  malignant 
measles  are  not  very  common  in  this  country  at  the  present  day,  at  any  rate 
in  London.  It  is  certainly  possible,  as  was  suggested  by  Hilton  Eagge,  that 

a  good  many  cases  of  what  was  known  as  "  black  measles  "  in  the  past  were 
in  reality  hsemorrhagic  small-pox ;  but,  on  the  other  hand,  the  low  tempera- 

ture and  mental  clearness  of  variola  nigra  are  unlike  toxic  measles  as  we 
know  it. 

Post-scarlatinal  measles  is  characterised  by  considerable  shortening  of 
the  pre-eruptive  stage.  The  rash  often  appears  on  the  first  day  and  is 
rarely  delayed  beyond  the  second.  The  disease  sometimes  assumes  the 
pulmonary  form  at  the  outset ;  but,  on  the  other  hand,  septic  broncho- 

pneumonia may  develop  at  a  later  stage  and  prove  fatal. 

Measles'  arising  concurrently  with  or  shortly  after  diphtheria  is  apt  to  be 
attended  with  a  recrudescence  of  the  exudation.  It  usually  affects  the 
larynx,  from  whence,  as  a  rule,  it  rapidly  extends  to  the  bronchial  passages. 
Measles  associated  either  with  scarlet  fever  or  whooping-cough  is  apt  to  be 
serious,  but  its  concurrence  with  diphtheria  represents  the  most  dangerous 
combination  of  any  two  infectious  disorders.  The  results  after  tracheotomy 
are  as  a  rule  very  disappointing,  but  since  the  use  of  antitoxin  they  have 
been  much  more  favourable. 

Complications. — In  the  large  proportion  of  measles  deaths  the  fatal 
result  is  due  to  one  of  its  recognised  complications  rather  than  to  the  toxic 
intensity  of  the  disease. 

The  complications,  with  but  few  exceptions,  represent  an  aggravation,  in 
some  cases  an  extension,  of  certain  of  the  catarrhal  symptoms  which  are 
normal  accompaniments  of  the  attack.  The  most  important  of  these,  as 
might  be  expected,  are  inflammatory  affections  of  the  respiratory  organs. 

j  Laryngeal  catarrh  in  some  degree  is  present  in  most  attacks,  but  occa- 
sionally acute  laryngitis,  attended  with  stridulous  breathing,  sets  in,  and 

becomes  a  source  of  actual  dyspnoea.  It  most  frequently  reaches  its  height 
during  the  development  of  the  rash,  after  which,  under  appropriate  treat- 

ment, it  commonly  subsides.  In  some  instances  laryngeal  obstruction 
supervenes  at  a  later  stage  during  early  convalescence,  and  is  then  usually 
dependent  upon  diphtheritic  infection.  The  exudation  rapidly  extends  to 
the  smaller  bronchi,  and  the  condition  becomes  very  serious.  In  some  cases, 
particularly  those  in  which  the  signs  of  laryngeal  stenosis  have  been  present 
from  an  early  stage,  the  condition  appears  to  be  dependent  on  pyococcal 
infection.  Under  these  circumstances  no  true  membrane  may  be  formed,  but 
there  is  much  swelling  of  the  laryngeal  mucous  membrane,  attended  with 
profuse  _nmco  -  purulent  bronchorrhoea.  Tracheotomy  affords  but  little 
relief,  and  the  patient  after  a  protracted  illness  usually  succumbs  to  septic 
broncho-pneumonia. 

Bronchitis  affecting  the  smaller  tubes  is  liable  to  arise  as  an  extension 
of  the  catarrhal  inflammation  of  the  larger  bronchi,  which  is  normally 
present  in  measles.  It  is  doubtful  whether  true  capillary  bronchitis  ever 
occurs  without  some  involvement  of  the  pulmonary  alveoli.     It  most  often 
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arises  during  the  eruptive  stage,  and,  like  broncho-pneumonia,  its  advent  is 
suggested  by  an  arrest  of  the  normal  defervescence  of  temperature  which 
follows  the  full  development  of  the  rash.  In  some  cases  it  supervenes  a  few 
days  after  the  temperature  has  fallen  to  normal.  Its  presence  is  indicated 
by  the  rapid  development  of  cyanosis  and  marked  acceleration  of  the 
respiration.  On  auscultation  fine  mucous  rales  may  be  heard  over  the 
lungs,  unattended  with  either  tubular  breathing  or  obvious  dulness. 

Broncho -pneumonia  in  some  degree  is  rarely  altogether  absent  in  cases 
in  which  bronchitis  has  extended  to  the  smaller  tubes.  It  may  arise  at  any 
stage  of  the  measles  attack,  but  most  often  during  the  height  of  the  disease. 
It  is  most  common  in  strumous,  rachitic,  or  otherwise  weakly  children, 
particularly  in  very  young  ones.  It  is  apt  to  be  progressive,  and  on  this 
account  is  responsible  for  the  large  majority  of  measles  deaths.  The  symptoms 
in  no  way  differ  from  those  of  broncho-pneumonia  unconnected  with  measles. 
The  attack  is  characterised  by  protracted  pyrexia  of  a  remittent  order, 
attended  with  marked  emaciation  and  consequent  exhaustion.  In  many 
cases  not  directly  fatal  it  engenders  a  predisposition  to  subsequent  tuberculosis. 

Rhinitis. — The  nasal  catarrh  may  be  unduly  severe,  and  in  many  cases, 
especially  in  strumous  children,  the  rhinorrhoea  becomes  chronic. 

Otitis  Media. — The  middle  ear  is  frequently  involved  by  extension  of  the 
catarrh  along  the  Eustachian  tube,  in  which  case  symptoms  of  a  threatening 
character  are  apt  to  supervene.  The  temperature  suddenly  rises,  perhaps 
accompanied  with  a  rigor,  and  the  child  becomes  restless  and  drowsy. 
Deafness,  tinnitus,  and  tenderness  over  the  cartilaginous  portion  of  the 
auditory  canal  are  usually  present,  and  probably  otalgia.  This,  however, 
need  not  be  very  obvious ;  but  its  presence  may  be  inferred  if  the  child 
becomes  extremely  restless  and  occasionally  cries  out  as  if  in  pain,  or  it  may 
become  delirious. 

In  the  large  majority  of  cases  the  tympanic  membrane  gives  way,  and 
relief  is  obtained  spontaneously.  The  temperature  falls  and  the  pain  and 
restlessness  subside  on  the  appearance  of  the  discharge.  Should,  however, 
no  escape  be  provided  for  the  inflammatory  products  shut  up  in  the 
tympanum,  suppuration  of  the  mastoid  cells,  convulsions,  meningitis,  or  sinus 
thrombosis  are  likely  to  arise  and  prove  fatal. 

Chronic  otorrhcea  is  frequently  dependent  upon  disease  of  the  temporal 
bone  following  otitis  media,  ascribable  in  most  cases  either  to  scarlet  fever 
or  measles. 

Occasionally  aphthce  or  ulcerative  stomatitis  arises  as  a  result  of  the 
catarrhal  affection  of  the  mouth,  in  which  case  small  white  patches  or  shallow 
ulcers  with  a  bright  red  or  grayish  floor  may  be  seen  on  the  mucous  mem- 

brane of  the  cheeks,  lips,  gums,  or  side  of  the  tongue.  The  latter  organ  is 
coated  with  a  brownish-white  fur,  and  the  breath  is  very  offensive.  In  some 
cachectic  children,  or  in  those  exhausted  by  broncho -pneumonia  or  co- 

existent septic  scarlet  fever,  necrosis  of  some  portion  of  the  mouth  arises 
and  rapidly  spreads.  In  this  way  extensive  sloughs  may  involve  the  tissues 
of  the  cheeks,  gums,  or  sides  of  the  tongue,  and  with  disastrous  results. 
The  condition  is  usually  known  as  noma  or  cancrum  oris,  and  it  may  affect 
the  external  genitalia  in  female  children. 

Diarrhcea  sometimes  appears  at  the  commencement  of  the  attack,  but 
perhaps  more  often  sets  in  during  the  eruptive  stage.  It  is  liable  to  persist 
for  a  considerable  time,  and  is  due  to  catarrhal  enteritis.  If  chronic,  the 
patient  is  liable  to  become  exhausted  by  the  continual  passage  of  offensive 
watery  stools,  and  after  death  the  colon  has  been  found  both  thickened  and 
ulcerated. 
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Conjunctivitis  of  mild  degree  is  usually  present  in  measles,  but  it  may 
take  on  a  purulent  character,  attended  with  much  chemosis.  Under  these 
circumstances  keratitis  and  corneal  ulcer  are  liable  to  arise,  sometimes  lead- 

ing to  hypopion,  and  occasionally,  though  rarely,  destructive  inflammation 
of  the  globe. 

Certain  affections  of  the  nervous  system  have  occasionally  been  observed 
to  follow  an  attack  of  measles,  of  which  chorea,  muscular  atrophy,  myelitis, 
and  hemiplegia  may  be  cited  as  examples. 

Pathology. — Measles  is  unquestionably  due  to  a  specific  living  con- 
tagium,  but  its  identity  has  not  yet  been  conclusively  established. 

Canon  and  Pielicke  in  1892,  and  more  recently,  Czajkowski,  claim  to  have 
discovered  a  small  bacillus  in  the  blood,  and  to  have  successfully  cultivated  it ; 
but  the  two  descriptions  evidently  do  not  apply  to  the  same  organism,  nor  in  either 
case  have  the  observations  received  independent  confirmation.  The  bacillus 

described  by  Cornil  and  Babes  is  believed  to  be  identical  with  Pfeiffer's  influenza bacillus. 
Secondary  infection  by  pyogenetic  organisms  and  the  diplococcus  associated  with 

pneumonia  are  common  in  measles,  their  multiplication  being  favoured  by  the 
catarrhal  condition  of  the  mucous  membranes.  The  extent  to  which  these  extrane- 

ous organisms  are  responsible  for  the  supervention  of  most  of  the  inflammatory 
complications  is  uncertain. 

It  has  been  asserted  by  Cornil  and  Babes  with  apparent  reason  that  in  respect 
to  one  form  of  pneumonia  presenting  distinctive  histological  features,  the  affection 
is  a  specific  manifestation  of  the  measles  infection. 

With  this  possible  exception,  the  post-mortem  appearances  are  not  distinctive 
of  measles,  but  rather  of  its  complications. 

In  toxic  attacks  of  measles,  as  of  other  infective  fevers,  the  blood  is  wanting  in 
coagulability,  and  stains  the  vessel  walls  ;  while  the  viscera  are  softened,  often 
somewhat  enlarged,  and  prone  to  putrefaction. 

In  cases  complicated  by  diphtheria  the  Klebs-Loffler  bacillus  can  be  detected  in 
the  exudation.  Caseation  of  the  bronchial  glands  and  of  small  areas  in  the  lungs 
are  frequently  found  as  the  result  of  a  broncho-pneumonia  engendered  by  measles. 
In  some  cases  such  foci  are  of  tuberculous  origin,  as  proved  by  their  containing 
tubercle  bacilli,  but  in  others  no  bacilli  can  be  detected.  In  this  case  they  are 
probably  due  to  antecedent  broncho-pneumonia,  though  the  child  may  die  from 
generalised  miliary  tuberculosis,  the  result  of  subsequent  infection  with  tubercle. 

Prognosis. — The  enormous  influence  exerted  by  age  on  the  chance  of  a 
fatal  issue  is  well  shown  by  the  following  table,  which  shows  the  case 
mortality  amongst  3181  cases  of  measles  treated  in  Glasgow  Fever  Hospital 

during  the  years  1897-99  : — 

Age  Periods. 

Males. Females. Totals. 

Admitted. Died. 
Fatality 

per  Cent. 
Admitted. Died. 

Fatality 

per  Cent. 

Admitted. Died. 

Fatality 

per  Cent. 

Under  1  year 
,,      1-2  years 
„      2-3   „ 
„      3-4   „ 
„      4-5    ,, 

88 
149 
202 
232 
198 

23 
50 

41 19 
7 

26 

33-5 
20-3 8-2 
3-5 

87 

157 

188 
236 
206 

18 

50 

28 27 

8 

207 

31-8 

14-9 
11-4 
3-9 

175 

306 
390 
468 
404 

41 
100 
69 

46 
15 

23-4 32-6 

17-6 

9-8 

3-7 

Under  5  years 
„      5-10  „ 
,,    10-15,, 

Over  15       „ 

869 
526 
28 

157 

140 17 

2 16-1 3-2 

7-1 

874 

539 
45 

143 

131 18 

14-9 

3-3 

1743 
1065 

73 

300 

271 35 
2 

15-5 
3-2 3-5 

Total      . 1580 159 

10-0 

1601 
149 

9-3 
3181 

308 

9-68 
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In  the  foregoing  table  it  is  seen  that  measles  was  most  fatal  in  the  second  year 
of  life,  when  about  one  in  every  three  children  attacked  died,  but  all  records  show 
that  the  fatality  is  equally  high  during  the  latter  half  of  the  first  year.  After  two 
years  the  mortality  rapidly  fell.  During  the  first  quinquennium  of  life  it  was 
about  five  times  as  high  as  in  the  two  succeeding  ones,  and  at  ages  subsequent  to 
fifteen  years  all  recovered.  The  influence  of  sex  is  practically  nil.  Measles  is  apt 
to  take  a  severe  form  in  strumous,  rachitic,  or  tuberculous  children,  and  in  those 
subject  to  chronic  lung  disease,  or  recently  convalescent  from  whooping-cough, 
diphtheria,  or  scarlet  fever. 

Certain  symptoms,  moreover,  point  to  an  unfavourable  prognosis,  viz.  early 
high  temperature  without  remission,  early  rapidity  of  breathing,  cyanosis,  rapid 
and  feeble  pulse,  dry  brown  tongue,  petechial  rash,  haemorrhages,  severe  diarrhoea, 
tremor,  and  convulsions  ;  while,  should  any  of  the  more  important  complications 
supervene,  particularly  membranous  laryngitis,  capillary  bronchitis,  broncho- 

pneumonia, and  noma,  the  outlook  is  very  serious. 

Diagnosis. — Should  there  be  no  eruption,  as  is  sometimes  the  case, 
measles  is  very  likely  to  be  mistaken  for  an  ordinary  catarrh.  Usually, 
however,  the  pyrexia  is  more  pronounced ;  and  there  is  often  some  degree 
of  blotchiness  of  the  face,  which  is  very  suggestive  of  measles.  In  such 

cases  the  presence  on  the  buccal  mucous  membrane  of  Koplik's  spots  (see 
p.  353)  must  be  carefully  sought  for,  as  their  diagnostic  Value,  if  found, 
would  be  considerable.  In  some  doubtful  instances,  however,  the  presence 
of  measles  may  be  suspected  by  its  connection  with  an  undoubted  attack. 
In  cases  attended  with  pronounced  laryngeal  catarrh,  croup  may  be  an 
early  symptom,  and  the  case  simulate  laryngeal  diphtheria. 

The  absence  of  faucial  exudation  alone  is  not  conclusive,  but  a  bacterio- 
logical examination  of  the  laryngeal  mucous  should  serve  to  exclude 

diphtheria. 
Three  only  of  eruptive  fevers  are  liable  to  be  confused  with  measles, 

viz.  rotheln,  scarlet  fever,  and  early  small-pox. 

The  following  characters  should  serve  to  distinguish  rotheln : — The  absence  of 
pre-eruptive  illness  (except  that  some  adults  complain  of  tender  swelling  of  the 
posterior  cervical  glands  for  a  few  days  before  the  rash  comes  out,  occasionally 
with  slight  pyrexia) ;  the  mildness  of  the  catarrh,  which  is  usually  limited  to  slight 

faucial  redness  and  faint  conjunctival  injection  ;  the  absence  of  Koplik's  spots  ; 
the  occasional  presence  of  an  enlargement  of  the  posterior  cervical  and  mastoid 
lymphatic  glands,  considerably  more  pronounced  than  in  measles,  and  attended 
with  definite  tenderness.  The  eruption  is  usually  the  first  symptom  of  the 
complaint,  and  its  component  spots  are  commonly  smaller,  pinker,  and  more 
discrete  than  those  of  measles ;  while  the  rash,  being  more  transient,  is  con- 

sequently followed  by  less  staining,  though  more  peeling.  Other  peculiarities 
of  the  rotheln  eruption  are  that  it  is  not  infrequently  absent  from  the  face 
altogether,  and  that  on  the  lower  part  of  the  trunk,  forearms,  and  legs,  the  spots 
tend  to  early  coalescence, — in  which  case  large  erythematous  patches  may  be 
formed  resembling  the  rash  of  scarlet  fever.  It  must  be  remembered  that  in 
post -scarlatinal  measles  the  pre-eruptive  stage  is  frequently  wanting.  Its 
differentiation  from  rotheln  may  then  be  extremely  difficult,  if  not  impossible,  in 
an  isolated  case. 

Any  difficulty  which  may  be  experienced  in  the  differentiation  between  measles 
and  scarlet  fever  can  usually  be  cleared  up  by  attention  to  the  following  points. 
In  scarlet  fever  the  attack  is  usually  ushered  in  with  vomiting  ;  the  rash  appears 
within  a  few  hours  of  invasion,  attended  with  marked  faucial  inflammation, 
tender  enlargement  of  the  glands  beneath  the  jaw,  and  more  or  less  discomfort 
in  swallowing ;  while  the  tongue,  even  if  it  does  not  present  the  characteristic 
strawberry  appearance,  should  show  some  evidence  of  peeling.  The  temperature 
declines  gradually  with  the  rash,  instead  of  falling  suddenly  within  about  twenty- 
four  hours  after  its  full  development. 

The  eruption  is  represented  on  the  face  by  a  simple  vivid  flush,  the  circumoral 
region  remaining  pale  and  uninvaded.  It  is  never  macular  on  the  palms  or  soles, 
but  is  simply  erythematous.  The  individual  papules  of  the  eruption  are  smaller 
and  more  closely  aggregated,  and  though  the  papular  element  in  parts  may  be 
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well  developed,  the  surface  of  the  skin  generally  is  flushed.  As  the  hyperemia 
subsides,  a  uniform  staining  of  a  greenish  yellow  tint  remains  without  any 
suggestion  of  mottling.  The  subsequent  peeling  is  usually  more  pronounced  and 
presents  the  "  pin-hole "  characters  which  are  associated  with  scarlet  fever. 
Definite  naso-respiratory  catarrh  is  absent,  while  the  supervention  of  either 
rheumatism,  adenitis,  or  albuminuria  is  confirmatory  of  scarlet  fever. 

Small-pox  in  the  early  papular  stage  is  occasionally  mistaken  for  measles.  The 
complaint  of  severe  lumbar  pain  during  the  pre-eruptive  stage  or  the  occurrence 
of  a  rigor  should  lead  to  a  suspicion  of  small-pox,  which  would  be  strengthened 
should  the  temperature  immediately  fall  on  the  appearance  of  the  rash.  The 
small-pox  eruption  can  usually  be  felt  by  the  hand  before  it  can  be  clearly  re- 

cognised by  the  eye,  whereas  the  measles  rash  is  macular  from  the  outset,  and  has 
a  velvety  feel  to  the  touch,  quite  different  from  the  shotty  sensation  imparted  by 
that  of  small-pox.  The  catarrhal  symptoms  usually  present  in  measles  would,  of 
course,  be  absent  in  small-pox. 

Treatment. — No  known  drug  has  been  proved  to  exert  any  specific 
influence  over  the  course  of  the  disease,  and  our  treatment  should  have  for 

its  object  the  placing  of  the  patient  in  the  best  position  for  undergoing  the 
attack,  and  for  warding  off  the  various  inflammatory  complications  which 
are  prone  to  supervene  and  seriously  endanger  life.  The  patient  should  be 
placed  in  a  room  sparsely  furnished,  freely  ventilated,  and  adequately 

warmed.  The  temperature  should  not  be  allowed  to  fall  below  60°  nor 
rise  above  70°  at  the  most.  The  exclusion  of  direct  draught  from  the 
patient  should  always  be  attempted.  This,  however,  is  not  always  practic- 

able in  winter  if,  as  it  should  be,  the  window  be  kept  partly  open  at  the 
top.  The  warming  of  the  room  is  preferably  effected  by  means  of  the 
radiant  heat  of  a  good  open  fire.  The  light  should  be  subdued,  though  not 
excluded,  in  view  of  the  photophobia  which  is  usually  present.  The  eyes 
should  be  carefully  examined  daily  in  a  good  light,  so  that  the  earliest 

sign  of  corneal  implication  might  be  detected,  and  the  conjunctivae  periodic- 
ally bathed  with  weak  boric  lotion.  The  patient  should  be  encouraged 

to  blow  his  nose  at  intervals,  in  order  to  clear  out  as  far  as  possible 
the  nasal  passages,  and  should  there  be  any  sign  of  earache,  tinnitus,  or 
deafness,  it  is  well  to  gently  irrigate  the  nasal  passages  with  weak  saline, 

Condy's  fluid,  or  boric  lotion,  in  order  to  diminish  the  chance  of  inflam- 
mation extending  up  the  Eustachian  tube,  and  involving  the  middle  ear. 

Should  there  be  evidence  of  Eustachian  stenosis,  it  is  wiser  not  to  use 

the  Politzer  bag  during  the  acute  catarrhal  stage,  but  the  drum  should 
be  examined  daily,  and  punctured  at  once  should  any  bulging  be  detected. 

The  presence  of  otalgia  calls  for  the  four-hourly  irrigation  of  the  external 
canal  with  a  warm  solution  of  some  antiseptic,  such  as  boric  or  carbolic 
acid  (1  in  80),  and  this  should  be  rigorously  maintained  after  the  drum 
has  been  punctured,  or  on  the  spontaneous  appearance  of  otorrhoea.  If 
the  pain  be  severe,  and  the  child  fretful,  the  application  of  a  hot  poppy 
fomentation  over  the  ear  will  often  give  relief;  or  should  this  fail,  the 
installation  of  a  few  drops  of  liquor  atropise  containing  5  per  cent  of 
hydrochlorate  of  cocaine  will  usually  be  successful. 

Laryngeal  irritation  is  best  relieved  by  the  inhalation  of  steam  or  by 
the  application  to  the  larynx  of  hot  fomentations  or  a  sponge  frequently 
wrung  out  of  hot  water  containing  a  little  turpentine.  Should  the 
breathing  become  actually  stridulous,  it  may  be  due  to  acuteness  of  the 
catarrh,  in  which  case  the  above  measures,  with  the  addition  of  an  ex- 

pectorant containing  a  few  drops  of  tinct.  camph.  co.  and  glycerine,  will 
probably  be  sufficient ;  but  the  likelihood  of  diphtheria  supervening  should 
never  be  forgotten.  Under  these  circumstances  diphtheria  antitoxin  in 
full  dose  must  be  at  once  injected  and  the  injection  repeated  in  twelve 
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hours'  time.  This  may  or  may  not  be  successful  in  averting  the  necessity 
for  tracheotomy.  The  onset  of  severe  diarrhoea  frequently  calls  for 
treatment;  the  diet  should  be  confined  to  milk,  which  may  be  either 

peptonised  or  diluted  in  equal  proportion  with  barley  or  lime  water ;  and  a 

few  grains  of  Dover's  powder  may  be  given  every  four  or  six  hours  if 
necessary.  A  powder  consisting  of  two  grains  each  of  bismuth  subnitrate, 

salicylate  of  soda,  and  Dover's  powder  for  a  child  of  five,  repeated  every 
six  hours,  is  a  useful  remedy ;  or  a  few  drops  of  laudanum  may  be  tried, 
and  the  lower  bowel  washed  out  twice  daily  by  means  of  a  funnel  and 
tube  with  a  mixture  consisting  of  a  cold  saturated  solution  of  boric  acid  and 
lime  water.  The  diet  may  be  changed  by  the  substitution  of  whey,  with 
the  addition  of  one-eighth  of  cream  for  the  milk,  and  to  a  young  child 
brandy  in  thirty-minim  doses,  may  be  given  every  two  hours  and  some 
raw-meat  juice.  In  cases  of  the  pulmonary  type,  or  should  bronchitis 
or  broncho-pneumonia  supervene,  the  encasement  of  the  chest  in  hot 
linseed-meal  poultices  is  of  the  utmost  value ;  the  immediate  benefit 

derived  being  frequently  most  striking.  Since  the  broncho-pneumonia  of 
measles  is  highly  infective,  the  child  on  its  first  appearance  should  be 
promptly  isolated  from  other  cases  of  measles.  In  toxic  attacks  but 
little  can  be  done.  The  strength  as  far  as  possible  should  be  kept  up 
with  concentrated  nourishment,  and  alcohol  should  be  freely  administered. 
Pyrexia  and  restlessness  are  best  treated  with  tepid  or  cold  sponging,  and 
the  wet  pack  may  be  employed ;  but  cold  bathing  or  the  administration  of 
antipyretic  drugs  are  better  left  alone,  as  they  are  actually  injurious  in 
many  cases. 

Convulsions  in  measles  are  usually  fatal.  For  their  relief  the  body 
should  be  immersed  in  a  hot  bath  and  cold  affusions  applied  to  the  head, 
or  a  couple  of  leeches  may  be  applied  behind  the  ears,  since  these  measures 
are  reported  to  have  been  successful. 

LITERATURE.— Hirsch.  Geograph.  and  Histor.  Path.  vol.  i.  New  Syden.  Soc— 
Whitelegge.  Trans.  Epidem.  Soc,  new  series,  vol.  xii. — Alex.  Johnston.  Hep.  Glasg. 
Fev.  Hosp.  1897-99. — Niemeyer.  Pract.  Med.  vol.  ii. — Campbell  Munro.  Trans.  Epidem. 
Soc,  new  series,  vol.  x. — Dawson  Williams.  Art.  "Measles,"  Allbutt's  Syst.  Med.  vol.  ii. 
— Koplik.  Arch.  Pediat.  New  York,  December  1896. — Slawyk.  Deutsche  mcd.  Woch. 
1898,  No.  17. — Rolly.  Munch,  med.  Woch.,  September  19,  1899. — Cohn.  Therap.  Monatsch., 
November  1899,  p.  601. — Cornil  and  Babes.  Traite  de  med.  ii.  p.  84.— Canon  and  Pielicke. 
Berl.  klin.  Woch.,  April  18,  1892. 
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The  mediastinum  is  the  space  which  is  left  in  the  median  line  of  the 
chest  by  the  non-approximation  of  the  two  pleurae.  It  is  subdivided  into 
an  anterior  and  a  posterior  mediastinum,  which  are  respectively  in  front 
and  behind  the  heart,  and  a  middle  mediastinum  which  contains  the 
heart. 

The  anterior  mediastinum  is  bounded  in  front  by  the  back  of  the 
sternum,  behind  by  the  pericardium  and  by  the  pleural  sacs  on  each  side. 
It  contains  the  remains  of  the  thymus  gland,  the  origins  of  the  sterno- 

hyoid, sterno-thyroid,  and  triangularis  sterni  muscles,  the  left  brachio- 
cephalic vein,  the  internal  mammary  vessels  of  the  left  side,  a  few  lymphatic 

vessels,  and  some  areolar  tissue. 
The  middle  mediastinum  is  the  broadest  part  of  the  interpleural  space. 

It  contains  the  heart,  enclosed  in  the  pericardium,  and  the  vessels  connected 
with  it,  the  roots  of  the  lungs,  the  phrenic  nerves,  and  some  lymphatic 
glands. 

The  posterior  mediastinum  is  bounded  in  front  by  the  pericardium  and 
roots  of  the  lungs,  behind  by  the  spinal  column,  and  its  lateral  boundaries 
are  the  pleural  sacs.  It  contains  the  third  part  of  the  arch  of  the  aorta, 
the  descending  aorta,  oesophagus,  pneumogastric  nerves,  thoracic  duct, 
azygos  veins,  and  lymphatic  glands. 

Mediastinal  Emphysema. — The  presence  of  air  in  the  cellular  tissue  of 
the  mediastinum. 

Emphysema  of  the  anterior  mediastinum  is  a  frequent  occurrence  in 
fatal  cases  of  tracheotomy,  and  is  occasionally  associated  with  pneumothorax, 
to  which  it  stands  in  causal  relation.  It  may  also  result  from  perforation 
of  the  trachea  or  bronchi,  or  from  conditions  which  give  rise  to  a  communi- 

cation between  the  lung  and  the  mediastinum,  or  from  rupture  of  the 
oesophagus. 

Emphysema  of  the  anterior  mediastinum  may  or  may  not  be  associated 
with  emphysema  of  the  neck  ;  the  former  is  due  to  the  diminished  pressure 
in  the  thorax  during  inspiration,  while  the  latter  is  produced  during  expira- 
tion. 

In  mediastinal  emphysema  the  air  passes  down  in  the  space  beneath 
the  deep  cervical  fascia.  Its  production  is  favoured  by  division  of  the  deep 
cervical  fascia,  obstruction  to  the  air-passages,  and  inspiratory  efforts.  The 
deep  cervical  fascia  should  not  be  divided  lower  than  is  absolutely  necessary. 
The  period  of  danger  during  tracheotomy  is  the  interval  between  the  divi- 

sion of  the  deep  cervical  fascia  and  the  introduction  of  the  tube  into  the 
trachea.  Should  artificial  respiration  be  necessary  the  tissues  should  be 
kept  in  apposition  to  the  trachea. 

The  symptom  of  mediastinal  emphysema  is  a  return  of  dyspnoea  after 
tracheotomy,  in  the  absence  of  evidence  of  the  cannula  or  trachea  being 
blocked  by  false  membrane.  On  percussion  the  chest  will  be  found  unduly 
resonant.  The  existence  of  subcutaneous  emphysema  of  the  neck  would 
be  another  point  in  favour  of  the  diagnosis. 

The  only  treatment  likely  to  be  of  avail  is  the  inhalation  of  oxygen  in 
order  to  diminish  the  respiratory  efforts. 

Acute  Mediastinitis. — Acute  inflammation  of  the  mediastinum  is  a  rare 

disease.^  It  may  occur  as  a  result  of  traumatism,  especially  from  the  per- 
foration of  the  oesophagus  caused  by  swallowing  fish-bones  or  other  sharp 

articles,  or  from  rupture  of  the  oesophagus.  It  may  spread  from  a  pneu- 
monia, pleurisy,  or  pericarditis;  at  the  necropsy  it  may  be  difficult  to  say  which 

was  the  primary  condition.  An  angina  Ludovici  may  spread  downward,  or 
the  inflammation  set  up  by  a  tracheotomy  wound  may  have  a  similar 
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course,  and  so  set  up  acute  mediastinals.  Lastly,  it  has  been  met  with  in 
malignant  forms  of  the  exanthemata,  especially  measles  and  enteric  fever. 

In  the  septic  form  of  acute  mediastinitis  the  patient  has  severe  pain  in 
the  post-sternal  region ;  this  is  increased  on  taking  food,  and  in  some  cases 
deglutition  is  accompanied  by  agonising  pain.  The  sufferings  of  the 
patient  are  increased  by  extension  of  the  inflammation  to  the  pleurae  and 
pericardium.  The  respirations  are  frequent  and  shallow,  the  pulse  is  very 
frequent  and  feeble.  The  temperature  of  the  patient  is  usually  high  and 
irregular.  The  other  symptoms  of  the  febrile  state  are  present.  The 
disease  usually  runs  a  rapid  course,  death  occurring  within  three  or  four 
days  from  the  commencement  of  symptoms.  At  the  necropsy  a  gangrenous 
or  a  diffuse  suppurative  condition  may  be  seen,  and  various  micro-organisms 
will  be  found. 

In  the  less  virulent  forms  the  symptoms  gradually  subside  to  give  place 
to  signs  of  mediastinal  suppuration. 

As  just  mentioned,  an  abscess  in  the  mediastinum  may  follow  upou 
acute  mediastinitis  due  to  septic  causes,  or  it  may  be  produced  by  a  blow  on 
the  sternum,  or  by  a  penetrating  wound,  as  by  bullet,  spear,  dagger,  etc. 

The  chronic  form  of  mediastinal  abscess  is  usually  connected  with  tuber- 
culous disease  of  the  spine  or  sternum,  or  of  the  lymphatic  glands. 

In  the  more  acute  forms  the  suppuration  is  diffuse,  but  in  the  chronic 
variety  it  may  be  localised. 

The  symptom  of  mediastinal  suppuration  which  usually  claims  most 
attention  is  the  severe  pain  due  to  tension  of  pus.  With  this  are  associated 
the  ordinary  symptoms  of  suppuration,  viz.  temperature  of  a  hectic  type, 
sweats,  anorexia,  and  possibly  rigors.  Dyspnoea  is  also  commonly  present. 

In  the  so-called  "  cold  "  abscess,  such  as  may  result  from  caries  of  the  spine 
or  from  tuberculous  glands,  symptoms  due  to  pressure  may  be  more  promi- 

nent than  pain. 
If  a  large  abscess  has  formed,  a  fluctuating  tumour  may  be  felt  above 

the  episternal  notch  or  in  one  of  the  intercostal  spaces,  and  this  bulging 
may  have  an  impulse  on  coughing,  or  pulsation  may  be  communicated  to  it 
from  the  heart. 

If  suppuration  be  confined  to  the  posterior  mediastinum  there  would 
probably  be  local  pain  and  tenderness,  and  possibly  dysphagia  from  pressure 
on  the  oesophagus. 

Diagnosis.— In  the  past,  mistakes  have  been  made  in  confounding  a 
mediastinal  abscess  with  an  aneurysm,  and  vice  versa.  But  if  care  be  paid 
to  the  mode  of  onset  and  to  physical  signs,  there  should  be  little  chance  of 
a  repetition  of  the  mistake.  Puncture  is  a  valuable  aid  to  diagnosis,  and 
even  if  an  aneurysm  were  punctured  by  an  exploring  needle  little  harm 
would  probably  result. 

In  the  differential  diagnosis  between  a  mediastinal  abscess  and  an  intra- 
thoracic  new  growth,  acute  symptoms,  such  as  rigors,  hectic  temperature, 
sweats,  and  throbbing  pain,  would  point  to  the  former.  Symptoms  of 
pressure,  such  as  dysphagia,  laryngeal  paralysis,  and  enlarged  veins,  would 
suggest  a  new  growth. 

Treatment. — In  acute  septic  mediastinitis  little  can  be  done  except  to 
mitigate  the  symptoms  as  they  arise.  The  severe  pain,  especially  the  pain 
attendant  upon  the  act  of  deglutition,  will  require  the  free  use  of  morphine 
hypodermically.  In  cases  due  to  erysipelas  anti-streptococcic  serum  should 
be  injected.  The  advance  of  surgery  has  rendered  possible  the  treatment 
of  mediastinal  abscesses  on  ordinary  lines,  and  the  success  which  has  attended 
the  drainage  of  free  mediastinal  abscesses  should  lead  to  the  operation  being 
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carried  out  in  all  cases,  as  unless  a  free  exit  for  pus  is  made  the  patient  will 
almost  certainly  die.  This  applies  to  abscesses  in  the  posterior  as  well  as 
in  the  anterior  mediastinum. 

Chkonic  Mediastinitis. —  Chronic  inflammation  of  the  mediastinum 

includes  three  pathological  groups,  viz. : — 
I.  Adherent  pericardium  with  considerable  increase  of  fibrous  tissue  in 

the  mediastinum  and  adhesion  of  the  pericardium  to  surrounding  parts, 
and  not  infrequently  associated  with  caseation  of  the  neighbouring  lymphatic 
glands.  To  this  group  the  term  of  indurative  mediastino-pericarditis  is 
properly  restricted. 

II.  Adherent  pericardium  with  adhesion  of  the  exterior  to  the  sternum, 
costal  cartilages,  and  lung,  but  with  little  or  no  increase  in  the  fibrous 
tissue  of  the  mediastinum ;  pericarditis,  external  and  internal. 

III.  Cases  of  simple  chronic  mediastinitis,  in  which  without  any  adhesion 
of  the  pericardium  there  is  an  increase  in  the  fibrous  tissue  of  the  media- 

stinum.    This  form  occurs  less  frequently  than  the  other  two. 
Etiology. — In  analysing  the  cases  collected  by  Dr.  T.  Harris,  Dr.  J.  J. 

Whipham,  and  Dr.  W.  C.  Bosanquet,  42  in  all,  it  will  be  seen  that 
the  youngest  was  an  infant  of  fifteen  months,  and  the  eldest  was  a  man 
sixty- one  years  of  age.  Under  the  age  of  ten  years  there  occurred  8 
cases;  between  ten  and  twenty  years,  9  cases;  between  twenty  and 
thirty  years,  13  cases;  between  thirty  and  forty  years,  5  cases;  and 
above  forty  years  of  age,  7  cases.  The  disease  is  therefore  one  which 
occurs  especially  in  early  adult  life,  and  as  it  runs  a  chronic  course  the 
probability  is  that  many  of  the  cases  commenced  in  childhood.  Cases  of 
simple  chronic  mediastinitis  occur  later  in  life  than  the  two  forms  of 
mediastinal  inflammation. 

In  34  of  the  cases  males  were  affected ;  in  7,  females ;  and  in  1  case  the 
sex  is  not  mentioned.  The  predominance  of  the  male  sex  is  therefore  very 
marked. 

The  conditions  which  have  been  noted  as  having  preceded  the  onset  of 
the  symptoms  are  too  varied  to  enable  one  to  say  that  there  is  any  disease 
which  is  particularly  liable  to  be  followed  by  indurative  mediastinitis.  There 
is  certainly  no  evidence  pointing  to  any  close  connection  with  rheumatism. 
The  absence  of  signs  of  endocarditis  in  these  cases  would  probably  suffice  to 
put  the  rheumatic  origin  out  of  court,  knowing  as  we  do  that  in  early  life 
rheumatism  commonly  attacks  the  endocardium.  In  a  few  cases  the 
tuberculous  origin  of  the  disease  is  indubitable,  the  inflammatory  mischief 
starting  in  tuberculous  mediastinal  glands.  A  septic  mediastinitis  may 
possibly  be  the  cause  of  some  cases,  but  this  form  of  inflammation  usually 
runs  an  acute  course.  Traumatism  has  been  suggested  as  a  cause.  A 
history  of  scarlet  fever,  measles,  and  enteric  fever  is  recorded  in  several  of 
the  cases,  but  without  any  connecting  link  to  suggest  cause  and  effect.  In 
a  similar  way  hard  drinking  may  be  mentioned  as  a  factor. 

Morbid  Anatomy.  —  At  the  necropsy  the  heart  may  be  found  healthy,  but 
owing  to  the  increased  work  thrown  upon  it,  from  the  hampering  action  of  the 
adherent  pericardium,  hypertrophy,  followed  by  degeneration  and  dilatation,  may 
result.  -All  varieties  of  changes  may  be  seen  in  the  pleurse,  viz.  adhesion  to  the 
chest  wall,  or  to  pericardium  and  chest  wall ;  pleural  effusion  is  very  common. 
The  increase  of  fibrous  tissue  and  matting  together  of  the  contents  of  the 
mediastinum  may  cause  obstruction  to  the  vense  cavse,  but  especially  to  the 
superior  vena  cava.  The  liver  is  usually  greatly  enlarged  and  nutmeggy  ;  this  is 
partly  due  to  the  cardiac  failure  and  partly  to  the  obstruction  of  the  inferior 
vena  cava  mentioned  above.  The  condition  of  the  spleen  varies  ;  it  may  be 
healthy,  or  congested  and  enlarged,  or  it  may  have  a  thickened  capsule.     Chronic 
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inflammation  of  the  peritoneum  with  ascites  is  very  frequently  met  with  in  chronic 
mediastinitis,  and  the  cause  has  not  yet  been  decided.  Heidemann  believes  that 
the  dropsy  is  due  to  the  cardiac  failure,  but  that  the  inflammatory  condition  of 
the  peritoneum  favours  the  occurrence  of  ascites,  rather  than  oedema  of  the  so  far 
uninjured  connective  tissue  of  the  lower  extremities. 

The  kidneys  do  not  appear  to  suffer  much  in  this  disease  ;  in  most  cases  they 
are  practically  healthy,  in  a  few  they  are  congested,  and  only  very  exceptionally 
is  there  any  structural  change. 

Symptoms. — The  mode  of  onset  is  as  variable  as  the  etiology  of  the 
disease  would  lead  us  to  anticipate.  In  many  cases  it  is  so  insidious  that 
the  initiatory  symptoms  are  frequently  overlooked,  and  it  is  not  until 
cardiac  failure  and  dilatation  occur  that  the  condition  is  recognised.  In 
other  cases  there  is  the  history  of  some  acute  specific  or  febrile  disease, 
accompanied  with  bronchitis  or  pain  in  the  chest,  to  direct  attention  to  the 
mediastinum.  It  is  but  rarely  that  the  disease  is  ushered  in  with  an  acute 
pericarditis. 

The  complex  of  symptoms  suggestive  of  this  disease  is  the  following: 
duskiness  or  cyanosis  of  the  cheeks,  lips,  and  tongue ;  great  enlargement, 
with  inspiratory  swelling  and  pulsation  of  the  veins  of  the  neck  ;  swelling 
of  the  eyes  and  oedema  of  head  and  upper  extremities ;  ascites  with  or 
without  general  dropsy,  the  lower  limbs  being  usually  but  little  affected. 
Paroxysmal  cough  due  to  pressure  on  the  bronchi  or  on  the  nerves  supplying 
the  bronchi,  and  dyspnoea,  sometimes  amounting  to  orthopncea,  frequently 
occur.  The  pulse,  which  is  commonly  above  the  normal  rate,  often  presents 
the  character  known  as  the  pulsus  paradoxus,  i.e.  a  pulse  which  becomes 
smaller  or  disappears  during  inspiration.  This  has  been  noticed  occasion- 

ally in  the  arteries  of  the  left  arm  only. 
As  the  result  of  pressure  on  the  pulmonary  veins  oedema  of  the  lungs 

and  bronchial  catarrh  may  result.  The  pleural  cavities  are  frequently 
implicated,  and  pleuritic  effusion  may  mask  the  original  disease. 

Physical  Signs. — On  physical  examination  the  area  of  cardiac  dulness 
will  be  found  greatly  increased,  especially  to  the  right.  In  cases  coming 

on  acutely,  pericardial  friction  may  be  detected.  G-.  B.  Perez  has  observed 
in  cases  of  mediastinal  adhesion  that  on  auscultating  over  the  mid- 
sternum  crackling  sounds  may  be  heard  on  elevating  the  arm,  especially 
the  left  arm,  above  the  head. 

The  liver  is  usually  found  to  be  greatly  enlarged,  and  as  already 
mentioned,  there  is  in  the  majority  of  cases  a  considerable  amount  of  ascites. 
The  spleen  is  generally  not  enlarged.  Albumin  is  frequently  found  in  the 
urine,  its  presence  being  due  to  congestion  of  the  kidneys  rather  than  to 
renal  disease. 

Diagnosis. — If  the  physician  be  on  the  look-out  for  the  disease,  well- 
marked  examples  of  indurative  mediastino-pericarditis  do  not  present  any 
insuperable  difficulty  in  diagnosis.  That  careful  and  experienced  physicians 
have  failed  to  recognise  the  conditions  is  a  proof  that  mistakes  are  easily 
made.  In  one  instance  the  disease  was  mistaken  for  cirrhosis  of  the  liver, 
and  in  another  for  a  simple  case  of  chronic  bronchitis  and  dilated  heart. 
In  children  the  possibility  of  ascites  being  due  to  mediastinitis  rather  than 
to  cirrhosis  of  the  liver  should  be  particularly  borne  in  mind.  An  enlarged 
liver,  especially  in  children,  without  obvious  cause  is  another  condition 
which  should  suggest  the  possibility  of  mediastinitis. 

The  points  on  which  stress  should  be  laid  are  a  dusky  complexion, 
enlargement  of  the  veins  of  the  neck  with  inspiratory  swelling,  oedema  of 
the  face  and  upper  extremities,  a  pulsus  paradoxus,  and  in  some  cases  ascites 
coming  on  early  without  the  usual  symptoms  of  cirrhosis,  coupled  with  an 
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increased  area  of  cardiac  dulness,  and  possibly  a  pericardial  friction  sound, 
but  without  signs  of  valvular  disease.  The  pleural  effusion  which  is  so 
often  seen  in  this,  disease  by  obscuring  the  cardiac  dulness  increases  the 
difficulty  of  diagnosis.  One  of  the  difficulties  is  to  exclude  a  mediastinal 
tumour ;  in  many  respects  the  conditions  brought  about  by  these  two 
affections  are  so  similar  that  a  differential  diagnosis  will  at  times  tax  the 
skill  of  the  ablest  clinician. 

At  one  time  a  pulsus  paradoxus  was  regarded  as  diagnostic  of  indurative 
mediastino-pericarditis,  but  too  much  reliance  must  not  be  placed  on  this 
sign,  as  it  may  occur  where  there  is  no  mediastinal  affection,  and  it  may  be 
wanting  in  cases  of  the  disease. 

Prognosis. — The  disease  runs  a  chronic  course,  and  is  not  one  that  is 
capable  of  being  cured.  It  may  last  from  a  few  months  up  to  several 

years. 
The  usual  cause  of  death  is  heart  failure,  with  increasing  oedema  and 

ascites,  the  dilatation  being  chiefly  on  the  right  side  of  the  heart.  Inter- 
current attacks  of  bronchitis  and  broncho -pneumonia  often  carry  off  the 

enfeebled  patient,  or  his  end  is  accelerated  by  pleural  effusion.  In  some 
cases  death  is  due  to  extension  of  the  tuberculous  mischief  which  started 
the  disease.  In  one  case  the  interference  with  the  return  of  blood  from  the 

brain  caused  death  from  apoplexy. 
Treatment. — Inasmuch  as  we  are  powerless  to  check  the  progress  of  the 

disease  when  the  symptoms  are  fully  developed,  we  should  do  our  best  to 
prevent  the  conditions  which  bring  it  about.  Hence,  in  all  thoracic  inflam- 

matory affections,  such  as  pericarditis,  pleurisy,  and  pneumonia  occurring  in 
childhood,  great  care  should  be  taken  to  see  that  the  patients  are  confined 
to  bed  until  all  febrile  symptoms  have  subsided,  and  during  convalescence 
they  should  be  kept  at  rest,  so  as  to  allow  the  damaged  organs  to  regain,  as 
far  as  possible,  their  normal  condition.  As  regards  the  disease  itself  all 
that  can  be  done  is  to  meet  symptoms  as  they  arise.  Tonics,  such  as 
digitalis,  strophanthus,  and  strychnine,  may  be  required  to  prevent  heart 
failure.  Aspiration  should  be  employed  in  cases  of  pleural  effusion,  and  if 
ascites  occur  the  abdomen  may  be  tapped. 

Mediastinal  and  other  Intra-thoracic  Growths 

The  following  growths  have  been  met  with  in  the  chest : — Carcinoma 
and  sarcoma  in  all  their  forms ;  lymphadenoma ;  enlargement  of  lymphatic 
glands,  either  simple,  tuberculous,  or  malignant ;  gumma ;  extension  down- 

wards of  an  enlarged  thyroid ;  hypertrophy  of,  or  tumour  arising  from,  the 
thymus ;  cysts,  dermoid,  congenital,  or  hydatid ;  fibroma,  osteoma,  enchon- 
droma,  or  lipoma ;  actinomycosis.  Owing  to  the  difficulty  of  distinguishing 
clinically  between  mediastinal  tumours  and  other  intra-thoracic  growths, 
it  has  been  thought  well  to  treat  them  together  under  a  common  head- 

ing. That  this  is  a  real  difficulty  is  shown  by  the  fact  that  even  at  the 
necropsy  it  is  often  impossible  to  be  absolutely  certain  whether  the  growth 
started  in  the  mediastinum  and  spread  outwards,  or  whether  the  converse 
occurred. 

The  great  majority  of  the  growths  in  the  chest  are  of  a  malignant 
nature  (sarcoma  or  carcinoma).  Hospital  statistics  would  suggest  that 
intra-thoracic  growths  occur  more  frequently  than  is  really  the  case ;  this 
is  probably  due  to  the  fact  that,  owing  to  their  duration  and  difficulty 
of  diagnosis,  a  large  proportion  of  these  cases  gravitate  to  the  hospitals. 
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During  the  years  1884  to  1898  inclusive  46  cases  of  intra- thoracic  growths 
were  admitted  into  the  Westminster  Hospital;  in  the  same  period  16,591 
medical  cases  were  admitted — giving,  therefore,  a  proportion  of  1  to  360. 

Etiology. — Owing  to  the  confusion  which  has  existed  in  the  past  in  the 
nomenclature  of  new  formations,  it  is  difficult  to  speak  with  any  degree  of 
certainty  as  to  the  various  etiological  factors.  It  may,  however,  be  stated 
that  sarcomata  occur  at  any  period  of  life;  they  are  frequently  met 
with  in  children,  and  they  have  been  seen  in  infants.  On  the  other 
hand,  carcinomata  are  practically  confined  to  persons  of  middle  age  or 
of  advanced  years,  and  the  probability  is  that,  reckoning  the  number  of 
cases  per  mille  of  the  living,  cancer  will  be  found  to  increase  in  frequency 
with  every  year  of  life.  If,  however,  all  forms  of  intra-thoracic  growths 
are  lumped  together,  the  majority  of  cases  occur  in  the  middle  period  of 
life — i.e.  between  thirty  and  fifty  (26  cases  out  of  46).  In  the  preceding 
decade,  viz.  twenty  to  thirty,  there  were  10  cases ;  under  twenty  years  of 
age,  3  cases ;  and  over  fifty,  7  cases.  Statistics  of  cases  of  intra-thoracic 
malignant  disease  in  the  Westminster  Hospital  show  that  males  were 
affected  more  than  thrice  as  often  as  females  (33  to  13).  This  is  almost 
exactly  the  proportion  in  the  statistics  collected  by  Dr.  Vincent  Harris 
(109  to  47). 

Heredity  has  a  certain  amount  of  influence  in  favouring  the  onset  of 
malignant  disease  in  the  thorax  as  elsewhere. 

As  regards  other  etiological  factors,  such  as  blows  and  exposure  to 
cold,  there  is  no  evidence  that  they  have  any  effect  in  starting  the  disease, 
though  they  may  possibly  have  been  the  means  of  directing  attention  to  it. 

Locality  seems  to  exercise  considerable  influence  on  the  occurrence  of 
mediastinal  growths ;  in  some  parts  they  are  decidedly  rare,  and  in  others 
they  are  common.  According  to  Hesse,  75  per  cent  of  the  miners  engaged 

in  the  mines  of  the  Schneeberg  die  from  "  cancer  of  the  lung  "  spreading 
from  the  root.  Microscopical  examination  showed  that  the  growths  were 
lympho-sarcomatous. 

Dr.  Steven  considers  fibroma  as  a  rheumatic  manifestation. 

With  respect  to  the  starting-point  of  the  growth  it  may  spring 
from  any  of  the  structures  contained  in  the  chest,  e.g.  the  bronchial  glands, 
remains  of  thymus,  fat,  or  connective  tissue,  oesophagus,  trachea,  lung, 
pleura,  pericardium,  or  periosteum  of  sternum  or  ribs.  There  seems  to 
be  no  tendency  for  one  side  of  the  chest  to  be  affected  more  frequently 
than  the  other. 

Morbid  Anatomy  and  Pathology. — Though  for  the  sake  of  convenience 
all  the  intra-thoracic  growths  have  been  grouped  together,  it  must  be 
remembered  that  the  tumours  of  the  mediastinum,  lung,  and  pleura 
have  certain  more  or  less  well-defined  characteristics.  Owing  to  the 
difficulty  which  frequently  exists  in  recognising  the  primary  seat  of  the 
disease,  it  may  be  difficult  to  decide  in  which  region  the  growth  started, 
and  many  cases  have  doubtless  been  recorded  as  examples  of  primary 
malignant  disease,  whereas  they  were  of  secondary  origin.  Tumours 
of  the  mediastinum,  usually  lympho- sarcomata,  are  more  frequently 
primary  than  those  of  the  other  regions,  about  one-half  belonging  to  this 
category.  By  lympho-sarcoma  is  meant  a  round-celled  sarcoma,  taking 
its  origin  from  the  lymphatic  glands  of  the  chest.  Dr.  Steven  points  out 

that  the  term  lymphadenoma  (Hodgkin's  disease),  often  used  to  designate 
this  growth,  is  not  applicable  to  a  tumour  which  may  be  regarded  as  essen- 

tially a  local  manifestation,  whether  liable  to  metastasis  or  not,  and  in  whicli 
the  constitutional  conditions  associated  with  Hodgkin's  disease  are  absent. 
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When  a  mediastinal  tumour  occurs  in  connection  with  Hodgkin's  disease 
it  represents  a  comparatively  insigniiicant  part  of  the  whole  affection. 
Lympho- sarcomatous  tumours  of  the  mediastinum  sometimes  attain  an 
enormous  size,  weighing  many  pounds.  As  the  new  growth  invades  the 
normal  tissues  it  produces  little  or  no  change  in  them;  it  infiltrates  them, 
and  they  gradually  disappear.  Ulceration  of  blood-vessels  or  tissues  does 
not  as  a  rule  occur,  nor  is  bone  so  frequently  eroded  as  is  the  case  of 
aneurysm.  Secondary  sarcoma  of  the  mediastinum  is  of  comparatively 
little  importance ;  when  it  does  occur  it  has  probably  spread  from  the 
lung. 

Primary  cancer  of  the  mediastinum  is  uncommon,  and  is  usually  too 
small  to  give  rise  to  any  definite  physical  signs.  It  almost  always 
originates  in  the  posterior  mediastinum  in  connection  with  the  trachea, 
bronchi,  or  oesophagus.  Epithelioma  (squamous -celled  carcinoma)  is  the 
usual  form.  Secondary  cancer  of  the  mediastinum  is  also  rare ;  this 
region  is  usually  affected  by  continuity  rather  than  by  metastasis. 

Cancer  is  the  most  frequent  of  primary  growths  of  the  lung.  When 
affecting  the  body  of  the  lung  it  usually  occurs  as  a  single  mass,  which 
may  very  exceptionally  be  of  considerable  size,  sometimes  weighing  as 
much  as  from  six  to  nine  pounds ;  nodules  may  form  in  the  lung  due  to 
secondary  infection  from  the  main  growth.  Cancer  affecting  the  body  of 
the  lung  is  of  the  soft  or  encephaloid  variety  of  spheroidal  celled  carcinoma. 
Cancer,  however,  most  commonly  starts  from  the  root  of  the  lung,  hence 
the  condition  is  often  overlooked  until  far  advanced.  Cancer  starting  from 
the  root  of  the  lung  usually  contains  much  fibrous  tissue,  and  according  to 
Coats,  presents  in  many  cases  the  features  of  the  cylinder-celled  epithelioma. 
Owing  to  the  fibrosis  met  with  in  these  cases  the  lung  on  the  affected  side 
is  usually  contracted. 

Secondary  cancer  of  the  lung  is  much  more  frequent  than  primary  cancer. 
The  nodules  scattered  through  the  lung  are  sometimes  so  small  that  they 
suggest  miliary  tuberculosis.  The  secondary  growths  resemble  in  their 
structure  the  primary  tumour.  In  its  growth  cancer  invades  and  destroys 
the  tissues  with  which  it  comes  in  contact,  and  may  even  ulcerate  through 
the  wall  of  the  aorta.  If  a  main  bronchus  be  involved  by  the  growth 
the  lung  may  become  consolidated  and  riddled  with  small  cavities  which 
are  filled  with  pus,  thus  resembling  a  tuberculous  lung,  and  empyema  may 
also  occur.  Cavitation  is  sometimes  brought  about  by  the  degeneration 
and  breaking  down  of  cancerous  masses.  Gangrene  of  the  lung,  due  to 
implication  of  the  pulmonary  plexus  in  the  cancerous  growth  rather 
than  to  direct  pressure,  is  one  of  the  modes  of  termination. 

Cancer  starting  in  the  lung  may  spread  in  various  directions  to  the 
pleurae  and  pericardium,  and  may  even  involve  the  heart.  Erosion  of  the 
vertebrae  may  occur,  but  the  paraplegia  met  with  in  malignant  disease  of 
the  lung  is  generally  due  to  secondary  deposit  in  the  spinal  canal. 

Primary  sarcoma  of  the  lung  is  very  much  less  common  than  primary 
cancer ;  when  the  lung  is  affected  it  is  usually  by  direct  extension  from 
lympho-sarcoma  of  the  mediastinal  glands,  or  as  a  secondary  deposit. 
Secondary  sarcoma  occurs  in  the  form  of  multiple  tumours  resembling  in 
structure  the  primary  growth.  Secondary  deposits  within  the  chest  are 
more  frequently  sarcomatous  than  cancerous. 

Endothelioma  is  the  most  common  form  of  primary  cancer  of  the 
pleura ;  it  presents  the  appearance  of  a  diffuse  cicatrix-like  thickening  of 
the  pleura. 

Secondary  growths,  resembling  in  their  structure  the   primary  mani- 
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festation,  occur  especially  after  carcinoma  of  the  manimse,  the  thyroid,  the 
oesophagus,  or  the  stomach. 

Sarcoma  confined  to  the  pleural  cavity  is  very  rare.  I  have  described 
a  case  in  which  the  left  cavity  was  occupied  by  a  huge  growth  which  had 
displaced  the  heart  to  the  right  of  the  sternum. 

Symptoms. — The  mode  of  onset  of  an  intra-thoracic  growth  is  at  times 
very  sudden,  and  the  patients  are  supposed  to  have  pneumonia,  pleurisy, 
pericarditis,  or  acute  affections.  In  the  majority  of  cases,  however,  the 
symptoms  develop  in  an  insidious  manner,  and  the  constant  cough  and 
gradual  loss  of  flesh  may  suggest  phthisis. 

The  symptoms  of  a  mediastinal  tumour  are  usually  much  more  pro- 
nounced than  those  of  a  new  growth  in  the  lungs.  In  the  latter  case  it 

may  be  that  only  at  the  necropsy  is  the  growth  discovered,  the  symptoms 
being  too  obscure  during  life  to  attract  attention  to  the  lungs.  Irrespective 
of  the  nature  of  the  growth,  its  symptoms  depend  almost  entirely  upon 
the  effect  of  pressure  on  the  organs  and  tissues  with  which  it  comes  in 
contact. 

Pain  is  one  of  the  early  symptoms,  being  present  in  at  least  half  the 
cases,  and  is  met  with  in  the  majority  of  the  cases  at  some  stage  or  other. 
It  varies  in  character,  being  usually  of  a  dull  aching  character,  but  it 
is  occasionally  of  a  sharp  neuralgic  or  pleuritic  nature.  In  some  cases 
there  are  paroxysms  of  pain  closely  simulating  an  anginal  attack.  In 
cases  in  which  there  is  pressure  upon  and  erosion  of  the  vertebrae,  very 
severe  and  continuous  pain,  of  a  dull  boring  character,  is  complained  of. 

Dyspnoea. — Sooner  or  later  in  the  course  of  an  intra-thoracic  growth 

shortness  of  breath  occurs.  It  may  only  attract  the  patient's  attention 
when  he  is  exerting  himself,  or  it  may  be  so  severe  as  to  give  rise  to 
orthopncea,  and  incapacitate  the  patient  from  taking  any  exertion, — even 
turning  over  in  bed  may  cause  dangerous  symptoms.  Dyspnoea  may  be 
continuous  or  paroxysmal.  The  former  is  more  common  where  there  is 
direct  pressure  on  the  trachea,  a  main  bronchus,  or  the  lung  itself,  the 
latter  where  the  dyspnoea  is  due  to  irritation  of,  or  pressure  on  nerves, — the 
vagus,  and  its  branches.  The  importance  of  recognising  a  double  stenosis 
of  the  air-passage  has  to  be  borne  in  mind  when  tracheotomy  for  the  relief 
of  dyspnoea  is  being  discussed.  There  may  be,  for  example,  stenosis  at  the 
glottis  from  bilateral  abductor  paralysis,  and  in  the  trachea  from  direct 
pressure  of  the  growth.  Tracheotomy,  of  course,  would  only  relieve  the 
former  condition.  The  size  and  rapidity  of  the  growth  of  the  tumour  will 
greatly  influence  the  amount  of  dyspnoea. 

Cough  is  an  inconstant  symptom,  in  some  cases  it  is  absent  altogether, 
in  others  it  is  an  early  and  persistent  symptom.  The  larger  the  tumour 
and  the  quicker  it  grows,  the  greater  is  the  tendency  to  cough. 

The  cough  frequently  resembles  that  met  with  in  aneurysm,  being  of  a 
changing  character,  or  it  may  occur  in  paroxysms  such  as  are  seen  in 
whooping-cough,  and  it  often  causes  the  patient  much  distress.  The 
expectoration  is  usually  scanty,  and  consists  of  a  little  frothy  or  viscid, 
glairy  mucus.  The  sputa  are  not  infrequently  muco-purulent,  but  they 
are  not  nummular  as  in  phthisis.  The  expectoration  may  be  streaked  or 
tinged  with  blood,  and  it  sometimes  resembles  red-currant  jelly,  but  profuse 
haemoptysis  is  a  rare  occurrence. 

Portions  of  a  new  growth  have  occasionally  been  detected  in  the 
sputum,  and  the  recognition  of  an  hydatid  or  dermoid  cyst  may  be 
facilitated  by  the  presence  of  hooklets,  or  portions  of  the  cyst,  or  of  hairs 
respectively  in  the  expectoration. 
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Hoarseness,  if  temporary,  may  be  simply  of  catarrhal  origin,  but  if 
permanent,  it  is  generally  due  to  pressure  on  one  of  the  recurrent  laryngeal 
nerves  or  vagus,  giving  rise  to  complete  recurrent  paralysis  and  consequent 
fixation  of  the  corresponding  cord  in  the  cadaveric  position.  In  con- 

sequence of  the  phonatory  waste  of  air,  fatigue  in  speaking  is  soon 
experienced.  The  hoarseness  in  these  cases  is  so  characteristic  that  the 
skilled  ear  readily  recognises  it. 

The  assistance  given  by  a  laryngoscopic  examination  is  oftentimes  most 
valuable ;  it  should,  therefore,  be  a  part  of  the  routine  examination  in  all 
thoracic  cases.  It  has  to  be  remembered  that  the  laryngoscope  will  show 
signs  of  intra- thoracic  pressure  which  are  not  forthcoming  in  any  other 
way.  The  first  effect  of  pressure  on  the  pneumo-gastric  or  recurrent 
laryngeal  nerve  is  to  cause  paralysis  of  the  abductor  muscle  on  the  corre- 

sponding side ;  this  can  only  be  detected  by  the  laryngoscope,  as  owing  to 
the  vocal  cord  being  in  the  mesial  line  there  is  usually  little  or  no  alteration 
in  the  voice,  and  dyspnoea  is  not  commonly  present. 

Dysphagia  is  most  frequently  met  with  in  the  case  of  tumours  growing 
in  the  posterior  mediastinum.  A  mass  of  cancerous  glands  in  this  situation 
may  encircle  and  compress  the  oesophagus,  and  eventually  lead  to  complete 
stenosis  of  this  tube  and  consequent  death  from  starvation. 

Vomiting  and  gastric  pain  may  be  caused  by  irritation  of  the  vagus 
from  pressure  of  the  new  growth,  and  asthmatic  paroxysms  may  own  a 
similar  origin. 

Hiccough  due  to  irritation  of  the  phrenic  nerves  may  be  a  troublesome 
symptom.  Pressure  on  the  sympathetic  is  evinced  by  an  alteration  in  the 
pupil  on  the  affected  side ;  the  first  effect  is  generally  to  cause  dilatation 
of  the  pupil,  to  be  followed  after  a  time  by  contraction.  This  symptom  is 
not  so  common  as  in  the  case  of  aneurysm. 

Unilateral  sweating  is  another  occasional  symptom  of  new  growth  in 
the  thorax. 

The  pulse  gives  little  or  no  information  in  cases  of  intra-thoracic 
tumour.  Pressure  of  a  growth  on  the  innominate  or  either  subclavian  may 
lead  to  loss  of  the  radial  pulse  on  the  affected  side,  but  inequality  of  the 
radial  pulse  is  much  less  frequently  met  with  in  the  case  of  intra-thoracic 
growths  than  in  aneurysms. 

Temperature. — Independently  of  changes  brought  about  in  the  lungs, 
pleura,  or  pericardium,  by  pressure  and  irritation  of  the  growth,  an 
elevation  of  temperature  is  not  a  symptom  of  intra-thoracic  growth,  with 
two  exceptions,  viz.  a  rapidly  growing  malignant  growth  and  lymph- 
adenoma.  In  the  latter  disease  there  are  curious  alternations  of  periods  of 
high  and  low  temperature  without  any  obvious  cause.  These  alternations 
are  so  characteristic  that  they  may  be  of  diagnostic  value. 

There  is  nothing  very  characteristic  in  the  general  symptoms  of  intra- 
thoracic growth ;  even  when  they  are  of  a  cancerous  nature  the  patients 

may  retain  the  appearance  of  health,  and  may  not  present  any  symptom  of 
the  cancerous  cachexia,  i.e.  peculiar  tint  of  skin,  wasting,  and  aspect  of 
suffering.  Usually,  however,  there  are  loss  of  appetite  and  impaired 
digestion^  leading  to  gradually  increasing  debility  and  failure  of  nutrition. 
The  position  assumed  by  the  patient  varies  very  much  according  to  the 
size  and  situation  of  the  growth.  If  it  be  complicated  by  effusion  into  the 
pleural  cavity,  the  patient  generally  lies  towards  the  affected  side.  As  a 
general  rule  the  patient  takes  the  position  which  will  most  relieve  the  root 
of  the  lung  from  pressure. 

Physical  Signs. — The  physical  signs  of  an  intra-thoracic  growth  taken 
vol.  vii  24 
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by  themselves  are  often  very  obscure  and  misleading ;  they  should  always 
be  considered  in  connection  with  the  symptoms,  and  the  manner  in  which 
they  develop  should  be  studied.  It  must  be  remembered  that  physical 
signs  are  most  marked  in  the  case  of  tumours  of  the  anterior  mediastinum ; 
a  tumour  seated  in  the  centre  of  the  lung,  and  surrounded  by  healthy  lung, 
will  naturally  give  rise  to  hardly  any  physical  signs. 

On  inspection  a  most  characteristic  appearance  is  enlargement  of  veins. 
Should  the  superior  cava  be  compressed  the  whole  of  the  veins  of  the  upper 
part  of  the  chest,  neck,  head,  and  upper  extremities  may  be  distended,  and 
there  may  be  more  or  less  oedema  in  the  same  regions,  or  the  pressure  may 
be  confined  to  the  innominate  vein  and  consequent  limitation  of  the 
enlarged  veins  to  one  side.  Pressure  on  the  vena  azygos  may  lead  to  pleural 
effusions,  or  to  filling  of  the  veins  in  the  lower  part  of  the  chest,  the 
current  of  blood  being  from  below  upwards.  If  the  smaller  azygos  vein  be 
compressed  there  will  be  dilatation  of  the  superficial  veins  of  the  lower  half 
of  the  thorax,  especially  on  the  left  side. 

In  some  cases  the  venous  obstruction  may  be  so  great  as  for  death  to  be 
precipitated  by  the  embarrassment  of  the  cerebral  circulation.  It  will  be 
noted  that  veins  suffer  much  more  from  the  pressure  of  a  tumour  than  do 
the  arteries,  and  signs  of  arterial  obstruction  are  quite  uncommon. 

The  next  point  to  attract  attention  is  any  irregularity  or  local  bulging 
of  the  chest.  Growths  in  the  posterior  mediastinum,  unless  of  a  huge  size 
and  involving  the  whole  of  the  pleural  cavity,  do  not  usually  cause  any 
bulging.  In  some  cases  of  intra- thoracic  carcinoma,  especially  if  of  the 
scirrhous  variety,  there  may  be  retraction  of  the  chest  wall.  This  point 
requires  to  be  emphasised,  as  limitations  of  mischief  to  the  apex  of  the  lung 
with  contraction  might  lead  to  the  erroneous  diagnosis  of  fibroid  phthisis. 
Displacement  of  the  heart  is  another  condition  which  is  frequently  seen  in 
the  case  of  large  mediastinal  growths.  Lateral  displacement  of  the  trachea 
has  been  recorded  as  resulting  from  the  pressure  of  a  mediastinal  tumour. 

If  the  tumour  be  large,  or  if  there  be  obstruction  to  the  main  bronchus, 
impaired  mobility  will  usually  be  detected  on  the  affected  side. 

In  malignant  disease  of  the  pleura  nodules  may  be  recognised  on  the 
surface  of  the  chest.  The  existence  of  enlarged  glands  in  the  supra-clavicular 
and  axillary  regions  will  necessarily  be  of  considerable  diagnostic  import- 

ance ;  in  some  cases  the  glands  are  of  characteristic  stony  hardness.  The 
presence  of  the  primary  disease  may  be  detected. 

On  palpation  vocal  fremitus  will  be  found  to  vary  with  the  amount  of 
pressure  on  the  bronchus  and  the  nature  of  the  growth  between  the  chest 
wall  and  the  lung.  If  the  bronchus  be  completely  compressed  vocal  fremitus 
will  be  lost ;  if,  on  the  other  hand,  there  be  a  solid  growth  intervening 
between  the  chest  wall  and  the  bronchus,  but  without  compressing  the 
bronchus,  vocal  fremitus  is  stated  to  be  increased. 

In  some  cases  a  pulsation  may  be  transmitted  through  a  soft  tumour, 
and  this  may  simulate  an  aneurysm. 

Percussion  gives  valuable  information  as  to  the  presence  of  an  intra- 
thoracic tumour,  as  in  the  absence  of  dulness  over  some  part  of  the  chest 

wall  it  is  difficult  to  aifirhi  the  existence  of  a  tumour,  though  it  may  be 
suspected.  Irregularity  in  the  area  of  dulness,  or  a  dull  note  above  with 
reasonance  below,  suggests  the  presence  of  a  growth  in  the  lung.  Especially 
in  cases  of  new  growths  in  the  anterior  mediastinum,  the  dulness  may 
transgress  the  middle  line.  Where  a  large  growth,  acting  much  in  the  same 

way  as  a  pleuritic  effusion,  presses  the  lung  up  to  the  apex,  skodaic  reson- 
ance may  be  obtained  in  the  infra-clavicular  region.     The  absolute  dulness 
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and  feeling  of  increased  tactile  resistance  are  characteristic  of  a  new  growth 
in  the  chest. 

Limitation  of  dulness  to  the  upper  lobe  of  the  lung  is  in  favour  of  a 
growth. 

On  auscultation  the  most  characteristic  sign  of  an  intra-thoracic  tumour 
is  the  obliteration  of  all  breath  sounds  over  an  area  of  the  lung ;  this  is 
especially  the  case  when  the  affected  area  is  at  the  apex  or  middle  of  the 
lung,  as  then  the  dulness  is  not  likely  to  be  confounded  with  that  produced 
by  pleural  effusion.  If  a  main  bronchus  be  partially  compressed  the 
breath  sounds  over  the  affected  part  may  be  feeble  or  have  a  bronchial 
character.  Feeble  blowing  expiration  is  rather  significant  of  the  pressure 
of  a  new  growth.  In  cases  of  pressure  on  the  trachea  or  bronchi  well- 
marked  stridor  may  be  heard.  In  the  event  of  destructive  changes  taking- 
place  in  the  lung,  as  the  result  of  the  pressure  of  the  growth,  rales  of 
various  kinds  may  be  heard.  If  the  bronchus  be  completely  compressed 
vocal  resonance  will  be  abolished,  but  consolidation  of  the  lung  from  a  new 
growth  may  cause  the  vocal  resonance  to  become  bronchophonic. 

Diagnosis. — If  there  be  the  history  of  primary  malignant  disease,  as  for 
instance  cancer  of  the  breast,  the  existence  of  symptoms  and  signs  indicative 
of  disease  within  the  chest  should  at  once  awaken  the  suspicion  of  a  secondary 
intra-thoracic  growth.  If  the  apex  be  primarily  affected  both  the  physical 
signs  and  the  symptoms  may  suggest  phthisis. 

In  distinguishing  an  intra-thoracic  new  growth  from  tuberculous  or 
chronic  pneumonic  consolidation,  it  is  important  to  be  on  the  look-out  for 
evidence  of  pressure  or  irregularity  of  the  surface  of  the  chest,  or  increase 
of  vocal  resonance  or  vibration  limited  to  some  one  spot.  A  patchy  dulness 
is  also  very  significant  of  a  new  growth. 

A  low  temperature  would  be  rather  in  favour  of  cancer  as  against 
tuberculous  disease,  but  increase  of  temperature  may  attend  the  rapid 
growth  and  diffusion  of  cancer  through  the  system.  The  failure  to  detect 
tubercle  bacilli  in  the  sputum  would  also  be  a  point  as  against  phthisis. 

In  cases  of  disseminated  small  growths  throughout  the  lung  irritation  of 
the  bronchi,  giving  rise  to  symptoms  of  bronchitis,  will  be  the  chief  mani- 

festation of  the  disease.  Hence  in  a  middle  aged-person  the  persistence  of 
signs  of  bronchial  irritation,  without  sufficient  discoverable  cause,  should 
suggest  the  suspicion  of  malignant  disease.  In  some  of  these  cases  dyspnoea, 
with  suffocative  attacks,  is  a  marked  symptom. 

A  large,  quickly  growing,  soft  tumour,  such  as  a  round-celled  sarcoma, 
may  completely  fill  the  pleural  cavity,  cause  the  lung  to  become  collapsed, 
and  displace  the  heart,  and  may  very  closely  simulate  the  physical  signs  of  a 
pleuritic  effusion ;  indeed  there  may  be  no  sign  wanting  which  we  are  accus- 

tomed to  find  in  this  latter  condition.  Moreover,  in  some  of  the  recorded 
cases  the  history  is  curiously  like  that  met  with  in  pleural  effusion.  I 
have  reported  such  a  case. 

Frequently,  however,  the  existence  of  dilated  veins  over  the  chest,  with 
local  oedema  and  the  presence  of  nodules  or  enlarged  glands,  will  give  a 
clue  to  the  correct  interpretation  of  the  condition  in  question.  The  only 
certain  way  to  arrive  at  the  diagnosis  is  to  incise  the  chest  wall,  and  should 
a  fluid  not  be  found  a  small  portion  of  the  growth  may  be  removed  for 
examination. 

The  want  of  correspondence  between  the  physical  signs  is  sometimes 
helpful.  For  example,  great  displacement  of  the  heart  to  the  right  of  the 
sternum,  with  dulness  or  absence  of  respiratory  murmur  confined  to  the 
lower   lobe  of  the  left  lung,  could  hardly  be  accounted  for  by  pleuritic 
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effusion,  but  would  suggest  a  morbid  growth  invading  the  lung  and  heart 
from  the  posterior  mediastinum. 

A  double  pleurisy  is  in  favour  of  either  tuberculosis  or  a  new  growth. 
The  withdrawal  of  haemorrhagic  fluid  on  aspirating  the  chest  should 

always  raise  the  suspicion  of  pleural  or  pericardial  effusion  due  to  malignant 
disease ;  though  a  hsemorrhagic  exudation  is  perhaps  more  common  in 
tuberculosis  and  in  malignant  disease,  the  fluid  may  be  clear  serum.  A 
purulent  effusion  is  hardly  ever  met  with  in  these  cases. 

Microscopical  examination  of  the  fluid  with  the  idea  of  finding  cancer 
cells  is  almost  always  without  result. 

If,  on  puncturing  the  chest,  no  fluid  be  drawn,  the  point  of  the  needle 
should  be  carefully  examined,  as  a  small  portion  of  the  growth  may  be  found 
sticking  to  it. 

To  distinguish  a  chronic  pleural  effusion  or  a  thickened  pleura  from 
malignant  disease  of  the  pleura  is  generally,  at  the  commencement,  a  matter 
of  impossibility ;  time,  however,  will  usually  clear  up  the  difficulty. 

The  diagnosis  of  an  intra- thoracic  growth  from  thoracic  aneurysm  is 
oftentimes  out  of  the  question.  In  both  cases  we  have  to  depend  upon  the 
symptoms  and  signs  due  to  pressure  for  the  recognition  of  the  tumour 
within  the  chest,  and  if  the  aneurysm  be  deeply  seated  we  are  deprived  of 
the  special  characters  of  the  aneurysmal  tumour. 

Age  and  sex  may  be  of  assistance  in  the  diagnosis ;  under  twenty-five 
years  of  age  and  in  females  one  should  think  of  new  growths  rather  than 
of  an  aneurysm,  whereas  in  middle-aged  males  with  degenerate  vessels 
and  history  of  syphilis,  aneurysm  is  the  most  likely  cause  for  the 
symptoms. 

In  favour  of  a  growth  is  the  more  steady  progress  of  the  disease  and  the 
gradual  evolution  of  symptoms,  from  the  growth  extending  in  various  direc- 

tions at  the  same  time.  On  the  other  hand,  aneurysms  usually  take  a 
definite  direction  in  the  course  of  their  development.  The  presence  of  a 
murmur  over  the  dull  area  points  to  an  aneurysm,  but  the  pressure  of 
a  new  growth  upon  the  aorta  has  been  known  to  give  rise  to  a  systolic 
murmur.  The  accentuated  aortic  second  sound  or  diastolic  thud  and 

tracheal  tugging  are  characteristic  of  an  aneurysm,  and  are  not  met  with 
in  growths. 

As  already  stated,  pulsation  may  be  transmitted  through  a  soft  tumour, 
and  so  simulate  an  aneurysm,  while  on  the  other  hand  there  may  be  an 
aneurysm  without  pulsation.  Nerves  are  much  more  likely  to  be  compressed 
by  an  aneurysm,  hence  irritative  and  paralytic  nervous  symptoms  rather 
point  to  this  condition. 

Great  and  rapid  extension  of  dulness,  especially  if  combined  with 
marked  oedema  and  dilatation  of  veins,  is  in  favour  of  tumour  as  against 
aneurysm. 

Great  distension  of  the  superficial  veins  is,  however,  usually  seen  only  in 
growths  of  considerable  size  and  at  a  late  period  of  their  history.  Hence 
the  sign  is  not  of  much  use  in  diagnosis  at  an  early  stage. 

Pain  is  a  more  constant  and  prominent  symptom  in  aneurysm  than  in 
growths.  Aneurysms  are  more  prone  to  cause  absorption  of  bone  and  an 
external  tumour  than  is  the  case  with  growths.  The  presence  of  enlarged 
glands  in  the  neck  or  axilla,  or  nodules  on  the  chest  wall,  would  be  almost 
decisive  evidence  in  favour  of  malignant  disease. 

Haemorrhage  may  be  met  with  both  in  cancer  of  the  lung  and  aneurysm ; 
in  the  former  it  is  usually  slight,  and  death  generally  follows  earlier  in  cases 
of  haemorrhage  due  to  aneurysm.     Death  from  haemorrhage  is  not  at  all 
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uncommon  in  aneurysm,  whereas  it  is  very  rare  as  a  consequence  of  cancer 
of  the  lung. 

The  prolonged  pressure  of  an  aneurysm  upon  a  bronchus,  causing  reten- 
tion of  secretion  in  the  tubes,  may  give  rise  to  fibrosis  and  chronic  inflam- 

matory changes  in  the  parenchyma  of  the  lung,  which  closely  simulate  a 
new  growth,  thus  giving  rise  to  further  difficulty  in  the  diagnosis.  To  sum 
up,  signs  of  extreme  pressure  point  to  malignant  disease  rather  than  to 
aneurysm. 

A  mediastinal  tumour,  such  as  a  sarcoma,  adherent  to  the  pericardium 
might  be  mistaken  for  pericardial  effusion.  The  following  points  would  be  of 
service  in  the  differential  diagnosis :  (1)  The  position  of  the  apex  beat,  in 
effusion  this  tends  to  be  displaced  upwards  and  to  the  left ;  (2)  Bulging  of 
the  intercostal  space  is  in  favour  of  effusion ;  (3)  In  effusion  the  heart 
sounds  are  distant  and  feeble,  and  there  may  be  pericardial  friction  sound. 
It  must  be  remembered  that  a  mediastinal  growth  may  give  rise  to  a 
pericardial  effusion. 

For  differential  diagnosis  between  mediastinal  abscess  and  new  growth, 

see  "  Abscess  of  Mediastinum."  It  is  highly  probable  that  with  increasing 
experience  in  the  use  of  the  X-rays  they  will  be  found  of  great  value  in  the 
diagnosis  of  intra-thoracic  growths.  These  rays  have  already  facilitated 
the  recognition  of  intra-thoracic  aneurysms  and  enlarged  bronchial  glands, 
but  until  they  have  been  systematically  employed  in  a  series  of  cases  of 
suspected  intra-thoracic  growths  it  will  not  be  possible  to  gauge  their 
exact  value. 

Prognosis. — It  is  a  very  difficult  matter  to  state  with  any  degree  of 
precision  the  mean  length  of  life  after  malignant  disease  has  started  in  the 
thorax.  The  early  symptoms  and  signs  are  apt  to  be  inconclusive,  so  that  it 
is  impossible  in  many  cases  to  determine  the  date  at  which  the  disease  com- 

menced. Walshe  in  cases  of  cancer  of  the  lung  gives  a  mean  duration  of 

13"2  months,  a  maximum  of  27  months,  and  a  minimum  of  3*5  months,  and 
recent  statistics  are  fairly  in  accord  with  these  figures. 

Exceptional  cases  are,  however,  met  with,  as  for  instance  that  of  a  child 
aged  five,  who  died  in  the  course  of  five  or  six  weeks  from  the  commencement 
of  symptoms.  At  the  necropsy  the  whole  of  the  anterior  mediastinum  was 
occupied  by  a  mass  which  completely  enveloped  the  pericardium  and  com- 

pressed the  aorta  and  large  veins. 
In  secondary  cancerous  deposits  the  outlook  is  very  bad,  as  death 

usually  occurs  within  a  few  weeks. 
Death  in  cases  of  intra-thoracic  growth  is  usually  due  to  gradual  exhaus- 

tion, or  it  may  be  brought  about  by  one  of  the  complications,  such  as 
pneumonia,  gangrene,  or  oedema  of  the  lung,  pneumo-thorax,  pleural,  or 
pericardiac  effusion  or  hsemorrhage.  In  the  case  of  mediastinal  tumours, 
suffocation,  either  due  to  direct  pressure  on  the  trachea,  or  to  paralysis  of 
the  abductors  of  the  cords,  may  occur. 

A  case  has  been  recorded  in  which  sudden  death  from  suffocation 

occurred  during  vomiting,  owing  to  a  tumour  in  the  anterior  mediastinum 
being  forced  upwards  and  becoming  impacted  between  the  sternum  and 
vertebral  column,  so  that  the  trachea  was  compressed. 

Treatment. — In  these  diseases,  as  in  many  others,  our  power  of  diagnosis 
far  exceeds  that  of  treatment.  We  know  of  no  means  of  preventing  intra- 

thoracic growths,  if  we  except  the  early  and  complete  removal  of  malignant 
disease  affecting  other  organs.  Our  aim  must  therefore  be  limited  to 
attempts  at  mitigating  the  suffering  of  the  patient. 

Iodide  of  potassium  in  full  doses  often  gives  relief,  and  in  exceptional 
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cases  the  symptoms  have  disappeared  under  its  use:  the  doubt  arises  in 
these  cases  as  to  whether  a  gumma  was  not  the  cause  of  the  trouble. 

Should  the  iodide  improve  the  patient's  condition  it  might  be  well  to  try in  addition  the  inunction  of  mercurial  ointment. 

Arsenic  in  large  doses  may  also  be  tried ;  it  certainly  is  of  benefit  in 
some  cases  of  sarcoma  occurring  externally.  One  of  the  most  annoying  of 

the  patient's  troubles  is  an  irritating,  fruitless  cough.  This  may  be 
relieved  by  the  administration  of  a  combination  of  the  hydrochlorates  of 
morphine  and  apomorphine  in  small  doses. 

If  this  does .  not  give  relief  the  phosphate  of  codeine  in  £  to  2  grain 
doses  may  be  tried,  or  heroin  in  doses  of  gr.  -jL  several  times  daily. 
Should  the  cough  become  paroxysmal  and  very  distressing  to  the  patient, 
subcutaneous  injections  of  morphine  in  combination  with  atropine  may  be 
required.  Morphine  will  also  be  necessary  in  case  of  great  pain  and  rest- 

lessness. The  spasmodic  attacks  of  dyspnoea  are  sometimes  relieved  by  the 
inhalation  of  amyl-nitrite,  or  the  internal  administration  of  nitroglycerine. 
Occasionally  it  will  be  found  that  great  relief  is  obtained  from  the  inhala- 

tion of  chloroform ;  5  minim  capsules  may  be  used  for  this  purpose.  In 
protracted  dyspnoea,  especially  if  attended  with  much  cyanosis,  oxygen  may 
be  inhaled  with  advantage,  about  10  to  15  minutes  every  two  or  three 
hours,  or  oftener  if  necessary. 

If  there  be  great  venous  obstruction,  relief  may  sometimes  be  obtained 
by  venesection,  cupping,  or  leeching ;  unfortunately,  however,  the  relief  is 
generally  only  temporary.  The  oedema  of  the  arms  met  with  in  some  of 
these  cases  may  be  relieved  by  carefully  bandaging  the  arms  with  a  flannel 
bandage. 

The  application  of  small,  flying  blisters  will  frequently  relieve  the 
superficial  pain  of  which  the  patient  complains,  or  the  part  may  be  painted 
with  a  mixture  of  two  parts  of  extract  of  belladonna  and  one  of  glycerine. 
Kubbing  in  anodyne  or  stimulating  liniments,  such  as  a  mixture  of  equal 
parts  of  the  liniments  of  aconite,  belladonna,  and  chloroform,  or  the 
Hnimentum  camphorse  ammoniatum  may  be  tried. 

If  fluid  be  present  in  the  pleural  cavity  and  the  patient  be  suffering 
from  dyspnoea  the  chest  should  be  aspirated.  Sudden  and  protracted 
sleep  is  sometimes  the  result  of  aspirations  in  these  cases.  As  a  rule,  when 
the  fluid  is  blood-stained  recurrence  after  aspiration  is  rapid,  but  cases 
have  been  recorded  in  which  the  patient  has  regained  sufficient  health  to 
enable  him  to  return  to  work  for  some  months. 

The  same  precautions  must  be  taken  in  aspirating  the  chest  in  cases  of 
effusion  secondary  to  a  new  growth  as  are  adopted  in  ordinary  pleuritic 
effusion,  and  the  same  kinds  of  risk  are  experienced ;  for  instance,  after 
drawing  off  sixty  ounces  of  clear  serum  in  a  case  of  lymphadenoma  of  the 
anterior  mediastinum,  death  occurred  half  an  hour  later  from  suffocation 
due  to  albuminous  expectoration. 

Should  dyspnoea  be  an  urgent  symptom  the  question  of  tracheotomy 
may  have  to  be  considered.  If,  on  laryngoscopic  examination,  it  be  found 
that  the  glottis  is  in  its  normal  condition,  neither  oedema  of  the  larynx, 
paralysis  of  the  abductors  of  the  cords,  nor  other  causes  of  stenosis  of  the 
larynx  being  present,  together  with  an  absence  of  respiratory  excursions  of 
the  larynx,  then  it  may  be  definitely  stated  that  tracheotomy  would  be 
useless.  If,  on  the  other  hand,  there  be  some  obstruction  at  the  glottis,  the 
possibility  of  a  second  stenosis,  as  from  direct  pressure  of  a  growth  upon 
the  trachea,  must  be  borne  in  mind.  If  the  signs  of  obstruction  in  the 
larynx  are  distinct,  and  the  evidence  of  pressure  lower  down  somewhat 
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doubtful,  then  the  patient  should  have  the  benefit  of  the  doubt,  and 
tracheotomy  should  be  performed. 

It  is  but  seldom  that  surgical  treatment  is  of  any  avail  in  tumour  of 
the  mediastinum.  Cases  of  hydatid  disease  have,  however,  been  operated  on 
successfully ;  the  difficulty  is  to  arrive  at  the  diagnosis.  The  use  of  the 
trochar  and  cannula,  and  more  especially  of  the  aspirator  is  to  be  deprecated, 
the  method  of  treatment  of  hydatid  of  the  lung  is  by  free  incision. 

The  result  obtained  by  injections  of  Coley's  fluid  (toxins  of  strepto- 
coccus erysipelatosus  and  bacillus  prodigiosus)  have  at  present,  at  all  events 

in  this  country,  been  very  disappointing.  The  treatment  by  injection  is 
distressing  to  the  patient  and  not  free  from  danger  to  life,  still  if  there  be 
any  possibility  of  arresting  the  onward  progress  of  a  malignant  growth, 
some  patients  will  be  found  willing  to  risk  pain  and  immediate  peril  to 
life  in  the  hope  of  cure. 

Notes  on  Certain  Tumours 

Tuberculous  enlargement  of  the  mediastinal  glands  is  probably  the 
most  frequent  of  the  tumours  met  with  in  that  region,  but  they  rarely 
attain  sufficient  size  to  give  rise  to  definite  symptoms  or  physical  signs. 
See  vol.  ii.  p.  Ill  for  affections  of  the  bronchial  glands. 

Gumma  of  the  lung  is  chiefly  met  with  in  adults,  though  it  has  been 
seen  in  the  new  born.  The  average  period  for  the  lung  affection  to  appear  is 
from  four  to  five  years  after  infection,  but  it  may  occur  earlier  than  two  years, 
or  much  later  than  ten  years.  A  gumma  usually  occurs  as  a  round,  well- 
defined  tumour,  varying  in  size  from  a  pea  to  an  egg ;  the  more  recent 
specimens  are  grayish  white  or  grayish  red  in  colour  and  of  firm  consistence. 
The  older  ones  are  of  a  yellow  colour  and  have  undergone  softening  in  the 
centre  ;  cavities  may  eventually  form  in  the  lung  substance,  which  later  on 
may  shrink  and  even  close  up.  Gummata  of  the  lung  seldom  occur  singly, 
but  are  scattered  through  one  or  both  lungs,  the  site  of  predilection  being 
the  middle  and  lower  lobes  of  the  lungs.  For  extension  of  a  thyroid 

tumour  into  the  chest  see  article  on  "  Diseases  of  Thyroid  Gland." 
Enlargement  of  the  thymus  occasionally  acts  as  a  tumour  of  the  anterior 

mediastinum.  It  may  cause  spasm  of  the  glottis — thymic  asthma — or 
exercise  pressure  on  the  trachea.  In  a  case  recorded  by  Dr.  H.  D.  Eolleston, 
occurring  in  a  boy  aged  six  years,  death  was  sudden,  and  was  probably  due 
to  dilatation  of  the  heart  arising  from  compression  of  the  vagi. 

Dermoid  cysts  containing  hair  and  teeth  have  been  met  with  in  the 
mediastinum.  Sometimes  they  cause  no  symptoms,  but  they  may  set 
up  empyema  by  opening  into  the  pleura,  or  by  extension  into  the  lung  give 
rise  to  haemoptysis  and  phthisis. 

Congenital  cysts  occasionally  occur,  usually  in  connection  with  the 
oesophagus.  They  have  been  found  to  be  composed  of  unstriped  muscular 
tissue  and  are  lined  with  ciliated  epithelium.  They  are  filled  with  a  glairy 
fluid. 

After  the  liver,  the  lungs  and  pleura  are  most  frequently  affected  by 
hydatid  disease,  but  though  common  in  Australia  it  does  not  often  occur  in 
this  country.  A  small  cyst  may  cause  so  little  discomfort  as  to  be  over- 

looked. With  increasing  growth,  pressure  symptoms  are  developed  as  the 
cyst  is  tense,  hence  gangrene  of  the  lung  and  troubles  due  to  obstruction  of 
the  bronchi  may  arise.  The  occurrence  of  bronchitic  symptoms  and  profuse 
haemoptysis  may  lead  to  the  disease  being  mistaken  for  phthisis. 
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The  physical  signs  of  hydatid  disease  of  the  lung  are  generally  those  of 
a  localised  empyema  or  of  a  solid  tumour. 

A  circumscribed  bulging  of  the  chest  wall,  with  dulness  which  may 
transgress  the  median  line,  but  does  not  extend  to  the  apex,  and  the  possible 
detection  of  fluctuation  and  hydatid  thrill,  indicate,  according  to  Bristowe, 
the  possibility  of  a  pulmonary  hydatid.  As  a  rule,  however,  the  diagnosis  is 
only  made  after  one  or  more  daughter  cysts  have  been  expectorated,  or  after 
hooklets  have  been  detected  in  fluid  drawn  off  by  an  exploratory  puncture. 

The  prognosis  in  hydatid  tumour  is  better  than  in  other  mediastinal 
tumours.  Its  duration  is  greater  than  that  of  malignant  disease,  and 
recovery  has  been  recorded  after  expectoration  of  hydatid  cysts.  Moreover, 
this  is  one  of  the  few  cases  in  which  surgical  interference  is  likely  to  be 
attended  with  success. 

Of  the  innocent  tumours  fibroma  and  osteoma  have  been  met  with  in 

lung  and  pleura,  enchondroma  in  the  lung  alone,  and  lipoma  only  in  the 
pleura.  These  are  all  of  pathological  interest  rather,  than  of  clinical 
importance. 

A  considerable  number  of  cases  of  actinomycosis  of  the  lungs  has  been 
recorded.  The  fungus  may  enter  the  body  through  the  respiratory  mucous 
membrane,  and,  setting  up  suppuration,  may  suggest  tuberculosis  or  empyema. 
In  contradistinction  to  phthisis  the  apex  is  rarely  involved.  It  may  also 
simulate  sarcoma  of  the  lung.  The  diagnosis  can  only  be  made  by  detect- 

ing the  characteristic  ray-fungus  in  the  expectoration,  or  in  the  fluid  removed 

from  the  pleural  cavity  or  from  a  sinus  in  the  chest  wall  (see  "Actinomycosis," 
vol.  i.  p.  71). 

Hemorrhage  INTO  Mediastinum. — Among  the  rarer  conditions  affect- 
ing the  mediastina  may  be  mentioned  extravasation  of  blood  into  them. 

This  has  been  recorded  as  the  result  of  the  rupture  of  an  aneurysm.  In  a 
case  of  extravasation  of  blood  into  the  posterior  mediastinum,  the  principal 
symptoms  were  anaemia  and  vomiting,  the  latter  being  probably  due  to 
irritation  of  the  vagus  nerves  set  up  by  pressure  of  the  effused  blood. 

1.  H.  A.  Hare.  Inflammatory  Affections  of  the  Mediastinum, — 2.  Thomas  Harris. 
Indurative  Mediastino  -  pericarditis. — 3.  J.  T.  Whipham.  "Indurative  Mediastinitis, " 
Lancet,  1899,  i.  pp.  882  and  947.-4.  W.  C.  Bosanquet.  Lancet,  1899,  ii.  p.  24.— 
5.  G.  A.  Sutherland.  Lancet,  1S98,  i.  p.  87.-6.  G.  B.  Perez.  Brit.  Med.  Journ.  1896, 
ii.  p.  717. — 7.  H.  Milton.  "Surgery  of  Mediastinum,"  Lancet,  1897,  i.  p.  872. — 8.  C.  A. 
Ballance.     Med.  Soc.  Proc.  xii.  p.  14. — 9.  Brit.  Med.  Journ.,  1899,  i.  p.  34. 

Mediastinal  Tumours  and  other  Intra-thoracic  Growths. — 10.  Lancet,  1900,  vol.  i.  pp. 
1069  and  1145. — 11.  J.  L.  Steven.  Mediastinal  Tumours. — 12.  J.  Risdon  Bennett.  Intra- 

thoracic Growths. — 13.  John  Cockle.  Intra-thoracic  Cancer. — 14.  F.  de  Havilland 
Hall.  Clin.  Soc.  Trans,  vol.  xiii. — 15.  Westminster  Hosp.  Reports. — 16.  S.  West.  St. 

Bartholomew's  Hosp.  Reports,  vol.  xxxiii. — 17.  V.  D.  Harris.  St.  Bartholomew's  Hosp. 
Reports,  vol.  xxviii. — 18.  Ziegler.  Lehrbuch  der  speciellen  Pathologischen  Anatomie. — 19. 
Joseph  Coats.  Manual  of  Pathology.— -20.  Hugh  Walsham.  "X-rays  in  Diseases  of 
the  Chest,"  St.  Barth.  Hosp.  Reports,  vol.  xxxiv. — 21.  "Pressure  on  Trachea,"  Central- 
blatt  fur  Laryngologie,  vol.  xi.  p.  13. — 22.  Broadbent.  "Aspiration,"  Clin.  Soc.  Trans. 
vol.  xi.  p.  138.— 23.  Gee.  St.  Barth.  Hosp.  Reiwrts,  vol.  xxii.  p.  100.— 24.  F.  C.  Wallis. 
"Surgical  Treatment  of  Hydatids,"  St.  Barth.  Hosp.  Reports,  vol.  xxxviii. — 25.  P.  Scheels. 
"Ueber  Lungensyphilis, "  Aerztliches  Intelligenz-Blatt.  1881,  Nr.  43.-26.  H.  D.  Rolleston. 
"Tumour  of  Thymus,"  Brit.  Med.  Journ.  1896,  ii.  p.  1641.— 27.  R.  J.  Godlee.  "Dermoid 
Cysts,"  Medico •  Chirurgical  Trans,  vol.  lxxii.  — 28.  "Actinomycosis  of  Lung,"  Medico- 
Chirurgical  Traits,  vol.  lxxii. — 29.  "Hemorrhage  into  Mediastinum,"  Clin.  Soc.  Trans* 
vol.  xix.  p.  266. 

For  general  reference. — 30.  Allbutt's  System  of  Medicine,  vol.  vi. — 31.  Fowler  and 
Godlee.  Diseases  of  the  Lungs. — 32.  Wilson  Fox.  Treatise  on  Diseases  of  the  Lungs  and 
Pleura.— -33.  Walshe.     Diseases  of  the  Lungs. — 34.  Paget.     Surgery  of  the  Chest. 

Medicine,  Forensic.    See  page  400. 
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In  the  earliest  ages  of  the  human  race  men  could  not  fail  from  time  to 

time  to  discover  by  accidents  such  as  that  of  Elisha's  pupils,  who  gathered 
eolocynths  in  mistake  for  gourds,  that  many  fruits  and  herbs  possessed 
poisonous  properties,  or  to  learn  the  use  of  those  that  acted  as  purgatives, 
anodynes,  narcotics,  and  perhaps  beneficially  in  less  obvious  ways.  The 
employment  of  the  same  word,  (ftdpfxaKov,  for  poisons  and  medicines  alike 
evinces  a  rational  conception  of  the  action  of  drugs  among  the  Greeks;  but 
it  is  in  Egypt  that  we  see  the  earliest  development  of  medicine  as  a  pro- 

fession and  an  art.  There,  though  not  restricted  to  the  priestly  caste,  it 
was  considered  highly  honourable.  The  physicians  studied  in  schools,  and 
were  paid  by  the  state,  though  not  debarred  from  taking  fees  from  the  rich. 
They  were  permitted  to  exercise  their  discretion  in  departing  from  the 
rules  of  treatment  laid  down  in  the  books  if  the  patient  did  not  improve 
by  the  third  day,  but  did  so  at  their  own  risk ;  for  should  he  die,  they  were 
liable  to  an  action  for  malpraxis,  which,  if  established,  was  a  capital  offence, 
though  the  law  did  not  apply  to  fatal  operations  in  surgery.  Specialism 
was  carried  to  the  extreme,  for  not  merely  as  oculists,  aurists,  dermatologists, 
and  surgeons,  but  in  every  department  of  medical  practice  each  physician 
devoted  his  attention  exclusively  to  diseases  of  a  single  organ.  A  people 
who  practised  embalming  could  have  no  repugnance  to  dissecting  the  human 
body,  and  we  find  that  not  only  were  necropsies  performed  for  verifying  the 
cause  of  death,  but  at  a  later  period  practical  anatomy  was  taught  in 
the  medical  schools.  Homer,  Jeremiah,  and  Pliny  refer  to  the  wealth  of 
the  Egyptian  materia  medica ;  and  we  learn  from  Herodotus,  Pliny,  and 
Ammianus  that  Egyptian  physicians  were  held  in  high  repute  in  the  East 
and  West,  and  students  resorted  to  Alexandria  from  Greece  and  Eome. 

Magic  and  charms  seem  to  have  had  little,  if  any,  place  in  their  practice, 
for  votive  offerings  were  rather  expressions  of  the  need  for  the  divine 
blessing  on  the  means  employed. 

Midwifery  was  practised  chiefly,  but  not  exclusively,  by  women,  while 
to  the  great  importance  attached  to  personal  and  public  hygiene  we  may 
ascribe  the  excellent  sanitary  regulations  enjoined  in  the  Mosaic  code. 

In  the  Hebrew  scriptures  we  read  much  of  diseases,  but  the  allusions  to 
physicians  are  few,  and  of  surgical  operations,  except  the  rite  of  circum- 

cision, there  is  no  mention.  Wounds  were  "  bound  up  "  and  dressed  with 
"  balm  of  Gilead,"  an  antiseptic  oleoresin  like  our  Friars'  balsam.  Medicine 
seems  to  have  been  practised  chiefly  by  the  Levites  as  the  most  learned  and 
leisured  class,  but  it  did  not  partake  of  a  religious  character  and  was  wholly 
free  from  any  taint  of  magic,  for  the  reference  of  cases  of  suspected  leprosy  to 
the  priest  seems  to  have  been  for  the  purpose  of  diagnosis  from  other  cutaneous 
diseases,  and  the  exhibition  of  the  brazen  serpent  was  purely  symbolical  and  ex- 

ceptional ;  while  by  a  people  imbued  with  the  theocratic  idea  and  a  conscious 
dependence  on  a  higher  power,  whose  unseen  hand  was  most  nearly  felt  in  the 
havoc  created  by  epidemic  diseases  that  could  not  be  otherwise  explained, 

the  "  pestilence  that  walketh  in  darkness  "  was  ascribed  to  the  sword  of  the 
"  destroying  angel."  The  physicians  to  whom  King  Asa  "  sought  instead  of 
to  the  Lord  "  were,  doubtless,  aliens  practising  magical  rites.  The  apocryphal 
Book  of  Ecclesiasticus,  of  post-Babylonian  date,  devotes  chapter  xxxviii.  1-15, 
to  the  praise  of  the  physician  and  the  sacredness  of  his  work. 
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We  see  in  the  New  Testament  the  influence  of  the  Babylonish  demono- 
logy  on  the  Jewish  mind  in  the  centuries  subsequent  to  the  captivity,  in  the 
reference,  not  only  of  epilepsy  and  other  nervous  and  mental  diseases  but, 
even  of  deformities  to  Satanic  agency  and  the  possession  of  the  person  by 
demons.  We  note  the  inability  of  physicians  to  relieve  a  case  of  persistent 

metrorrhagia ;  and  we  read  of  one  "  beloved  physician,"  St.  Luke,  the 
companion  of  St.  Paul,  who  was,  like  the  great  apostle,  a  man  of  literary 
and  general  culture,  superior  to  that  of  the  other  founders  of  the  Church 
except  perhaps  the  eloquent  preacher  Apollos  of  Alexandria. 

It  would  be  useless,  were  it  possible,  to  discuss  in  this  place  the  medicine 
of  India  and  China,  which  has  no  direct  interest  to  us. 

Influence  of  Gkeece. — Greece  was  the  birthplace  of  medicine  as  we 
know  it  in  Europe,  and  for  many  centuries  the  teacher  of  the  western  world. 
In  the  Homeric  poems,  a  narrative  mostly  of  wars,  the  treatment  of  wounds 
is  naturally  the  more  conspicuous ;  but  if  we  may  credit  Archinus,  a  later 
writer,  while  Machaon,  one  of  the  sons  of  Asclepius,  himself  the  son  of  a 
Thessalian  king,  concerned  himself  with  surgery,  his  brother  Podalirius 

gave  his  attention  to  "  the  cure  of  ills  that  were  invisible  to  the  eye  and 
the  relief  of  incurable  disease  " — in  other  words,  to  medicine.  Though  for 
a  long  time  the  chief  practitioners  of  medicine  were,  or  claimed  to  be, 
the  descendants  of  Asclepius,  and  his  temples  were  frequented  by  chronic 
sufferers,  the  priests  were  not  physicians,  and  there  is  no  trace  whatever  of 
the  association  of  medicine  with  religion.  But  of  the  nature  of  their 
practice  and  the  principles  or  notions  on  which  it  was  based  we  are  wholly 
ignorant.  For  us  the  history  of  medicine  as  a  science  and  a  profession 
begins  with  the  age  of  Pericles  450-440  years  before  the  Christian  era. 
Hippocrates,  justly  recognised  as  the  father  of  medicine,  was  as  truly  a 
representative  of  Greek  intellect  as  any  of  his  contemporaries,  the  great 
historians,  philosophers,  dramatists,  artists,  and  soldiers  of  the  golden  age 
of  Greece.  He  was  a  voluminous  writer ;  but  of  his  reputed  works  some 
appear  to  be  those  of  his  pupils  at  the  school  of  Cos,  and  a  few  to  have 
emanated  from  that  of  Cnidus,  which  differed  from  his  teaching  in  some 
respects.  The  distinctive  characters  of  his  writings  were  those  of  the  man 
himself,  a  high  and  noble  ideal  of  the  mission  of  the  physician,  free  from 
the  least  trace  of  mysticism,  superstition,  or  mercenary  motives,  as  exhibited 

in  the  famous  "  Oath  of  Hippocrates,"  which  he  administered  to  each  of 
his  disciples  on  leaving  the  school ;  his  belief  in  the  vis  medicatrix  naturae, 
and  that  the  phenomena  of  disease,  equally  with  those  of  life,  were  subject 
to  natural  laws  which  could  be  known  by  observation,  to  which,  with  the 
careful  record  and  interpretation  of  symptoms — in  fact,  what  we  now  know 
as  clinical  study — he  attached  the  utmost  importance,  bequeathing  to 

posterity  a  mass  of  "  histories,"  both  of  individual  cases  and  of  epidemics 
of  disease.  He  held  that  the  duty  of  the  physician  was  to  avoid  all  that 
might  hinder,  and  to  assist  in  every  way  in  his  power  the  efforts  of  nature 
towards  recovery,  and,  influenced  by  the  Pythagorean  doctrine  of  numbers, 

he  laid  undue  stress  on  that  of  supposed  "  critical  days."  While,  however, 
anatomy  and  physiology  were  as  yet  unknown,  no  rational  pathology  was 
possible,  and  his  speculations  as  to  the  causes  of  disease  took  the  form  of 
what  was  subsequently  described  as  the  humoural  pathology,  and  maintained 
its  hold  on  the  minds  of  men  until  late  in  the  eighteenth  century.  Accord- 

ing to  his  school  the  body  contained  four  humours — blood,  phlegm,  yellow 
bile,  and  black  bile — the  due  admixture  of  which  constituted  health,  and 
excess  or  defect  of  either  set  up  disease.  He  paid  great  attention  to  per- 

sonal hygiene,  exercise,  and  diet  for  the  prevention  and  cure  of  disease,  but 
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did  not  despise  drugs,  of  which  265  are  enumerated  in  the  writings  of  his 
school,  and  blood-letting  was  sometimes,  though  rarely,  practised  by  the 
Hippocratic  physicians,  especially  those  of  Cnidus,  who  made  more  use  also 
of  drugs.  Thus  in  his  search  for  new  remedies  Theophrastus  laid  the  founda- 

tions of  the  science  of  botany,  as  Aristotle  did  of  natural  history  in  general. 
For  several  generations  after  the  death  of  Hippocrates,  the  history  of  medi- 

cine is  for  Greece  itself  a  blank,  but  the  conquests  of  Alexander  carried 
Greek  learning  and  science  over  Asia  and  Africa.  Medical  schools  were 
opened  in  various  cities,  including  Alexandria,  which  long  continued  to  be 
the  most  famous  university  in  the  world.  Here,  under  Erasistratus  and 
Herophilus,  anatomy  was  first  taught  systematically  by  dissection  of  the 
human  body,  a  practice  which  seems  to  have  found  favour  nowhere  else. 
Herophilus  and  his  school  abode  strictly  by  the  teaching  of  Hippocrates,  and 
attached  excessive  value  to  literary  culture ;  while  Erasistratus  endeavoured 
to  explain  the  phenomena  and  causes  of  diseases,  especially  inflammations 
on  mechanical  hypotheses.  Anatomy,  however,  without  physiology — that  is, 
an  acquaintance  with  the  form  and  position  of  organs  without  a  knowledge 
of  their  functions — is  of  little  use;  and  the  physicians  of  the  following 
century  neglected  the  study  altogether,  relying  wholly  on  the  observation 
of  symptoms,  and,  so  far  as  they  were  able  to  judge,  on  the  action  of  drugs, 
diet,  baths,  and  exercises,  thus  assuming  or  receiving  the  name  of  Empirics 
or  practical  men.  The  best  known  of  this  school  were  Philinus,  Serapion, 
and  Glaucias  of  Tarentum,  who  assiduously  followed  the  clinical  methods  of 
Hippocrates,  which  they  described  as  the  tripos  of  observation,  histories, 
and  judgment  by  analogy,  or,  as  we  should  say,  observation,  case-taking,  and 
collective  investigation.  Egyptian  and  Greek  medicine  had  been  alike  of 
native  growth,  and  the  school  of  Alexandria  represented  the  union  of  the 
two, — the  Empirics  excelling  in  surgery  and  obstetrics,  branches  in  which 
manual  skill  and  practice  count  for  more  than  science  and  theory.  But  in 
Eome  it  was  wholly  exotic,  and  the  physicians  and  surgeons  to  the  first 
century  after  the  Christian  era  were  exclusively  Greeks.  The  earliest  whose 
name  has  come  down  to  us  is  Archagathus,  but  the  most  eminent  was 
Asclepiades,  the  friend  of  Cicero,  who,  with  his  pupil  Themison,  founded 
the  school  of  Methodists.  They,  like  the  Empirics,  ignored  anatomy,  but 
they  rejected  the  teachings  of  Hippocrates, — directing  their  attention  to 
the  general  condition  rather  than  to  the  local  phenomena,  and  referring 

all  diseases  to  constrictions  or  relaxations  of  the  "pores"  or  interstices 
between  the  "  atoms,"  of  which  the  tissues  were  supposed  to  be  built 
up,  "pores"  through  which  the  fluids  were  believed  to  move;  they  con- 

sequently made  much  use  of  baths,  and  of  exercises  probably  akin  to 
massage. 

Unfortunately,  pseudo-scientific  speculations  were  more  attractive  to 
those  with  literary  inclinations  than  was  the  description  of  surgical  opera- 

tions ;  but  the  remarkable  collections  of  instruments  made  of  late  years  at 
Pompeii,  at  Baden  near  Zurich,  and  elsewhere,  afford  incontestable  evidence 
of  the  high  development  of  surgical  art,  and  incidentally  of  the  routine 
employment  of  the  actual  cautery  for  arresting  haemorrhage. 

The  greatest  of  the  Methodists  was  probably  Soranus  of  Ephesus,  who 

practised~at  Eome  in  the  reigns  of  Trajan  and  Hadrian.  A  treatise,  in 
Greek,  on  the  Diseases  of  Women,  the  only  work  of  the  kind  that  has  been 
preserved,  is  certainly  his,  and  displays  considerable  practical  acquaintance 
with  the  subject,  and  with  the  use  of  the  speculum,  an  instrument  com- 

monly supposed  to  be  a  modern  invention,  though  among  those  discovered 
in  Pompeii.     His  other  writings  are  lost ;  but  the  Latin  works  of  Cselius 
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Aurelianus,  who  lived  three  centuries  later,  are  belived  to  have  been  little 
more  than  translations  of  those  of  Soranus. 

There  were  two  minor  schools,  the  Pneumatics,  who  referred  all  vital 

and  morbid  phenomena  to  the  operation  of  the  "  Pneuma,"  or  nervous 
influence,  and  the  Eclectics,  who  combined  all  they  thought  good  in  others. 
Cornelius  Celsus,  a  Eoman  patrician  of  the  first  and  second  centuries,  studied 
but  did  not  practise  medicine  as  a  profession.  His  great  work,  De 
Medicind,  is  of  the  highest  value  as  a  history  of  medicine  from  the  time  of 
Hippocrates  to  his  own  days.  It  was  written  for  the  laity  only,  and  is 
never  quoted  by  medical  authors;  but  though  such  a  work  must  of 
necessity  be  largely  a  compilation,  it  is  marked  by  wide  erudition,  a  sound 
critical  judgment,  and  a  purity  and  elegance  of  style  and  diction  that  have 
made  it  the  most  generally  read  and  popular  of  medical  classics  since  its 
discovery  in  the  fifteenth  century.  As  Hippocrates,  in  the  fifth  century 
before  Christ,  was  the  founder  of  medicine,  so  Galen,  a.d.  130-200,  may  be 
said  to  have  reconstructed  it,  and  his  influence,  though  of  slow  growth,  was 
supreme  throughout  the  Middle  Ages,  yielding  at  last  only  to  the  rise  of 
modern  science  in  the  eighteenth  century.  A  man  of  good  social  position 
and  a  great  traveller,  a  scholar,  philosopher,  and  master  of  all  the  scientific 
knowledge  of  the  day,  he  found  the  profession  everywhere  split  up  into 
numerous  petty  sects,  morally  degraded  and  despised.  Endowed  with 
indomitable  industry,  he  set  himself  to  the  work  of  reforming  abuses  and 
of  restoring  medicine  to  the  position  in  which  it  had  been  left  by  Hippo- 

crates. He  was  an  extraordinarily  prolific  writer  and  an  enthusiastic 
anatomist,  though  compelled  by  the  popular  prejudice  against  such  pro- 

fanation of  "  the  human  form  divine "  to  content  himself  with  the  dis- 

section and — in  his  eager  search  after  "  the  causes  of  things,"  i.e.  physiology 
or  the  science  of  life — the  vivisection  of  the  lower  animals,  as  sheep  and 
swine.  His  fatal  errors  were  an  impatience  of  the  delay,  doubt,  and  sus- 

pension of  judgment,  inseparable  from  inductive  methods  of  research, 
and  a  craving  after  a  finality  and  completeness  unattainable  under  the 
conditions  and  limitations  of  human  knowledge,  with  a  facility  for  the 
construction  of  systems  and  invention  of  hypotheses,  not  as  means  toward 
an  end,  but  as  satisfactory  explanations  of  every  phenomenon,  though 
in  themselves  pure  assumptions.  It  was  to  this  character  rather  than  to 
their  real  merits  that  his  writings  owed  their  great  popularity  for  nearly  a 
thousand  years,  especially  in  the  later  Middle  Ages,  when  the  habit  of 
observation  was  lost  and  when,  alike  in  science  and  religion,  authority  ruled 
supreme,  though  the  teachers  and  leaders  of  thought  allowed  their  im- 

aginations to  run  riot,  spinning  ingenious  but  baseless  theories  to  which 
facts  were  made  to  conform  or,  which  if  that  were  impossible,  could  easily 
be  altered  to  fit  the  facts.  Substituting  for  the  humours  of  Hippocrates 
four  elements  or  conditions,  the  hot,  cold,  wet,  and  dry, — the  due  admixture 
of  which  constituted  health,  and  to  the  disturbance  of  which  equilibrium 
as  well  as  to  a  faulty  composition  of  the  blood,  as  by  the  presence  in  it  of 
bile  or  phlegm,  he  ascribed  diseases  or  rather  the  causes  or  conditions  of 
disease, — he  sought  to  discover  corresponding  properties  in  drugs  and  to 
treat  disease  by  supplying  in  food  or  medicines  those  that  he  supposed  were 
at  the  time  deficient  in  the  body.  It  is  hard  to  believe  that  so  acute  a 
thinker  could  have  failed  to  see  that  heat  and  cold  are  but  degrees  of 
temperature  and  moist  and  dry  but  relative  expressions,  as  long  and  short, 
or  that  the  second  in  each  pair  is  but  the  negation  of  the  former.  Doubtless, 
he  meant  to  indicate  excess  and  defect  in  relation  to  the  normal  tempera- 

ture of  the  body  and  moisture  of  the  tissues ;  but  the  words  must  have 
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borne  a  different  signification  when  applied  to  the  properties  of  drugs,  the 
infusions,  tinctures,  and  extracts  still  called  Galenical  preparations;  he 

probably  ascribed  "  moisture  "  to  diaphoretics,  and  dryness  to  astringents, 
cold  to  antipyretics,  and  so  on.  Be  this  as  it  may,  his  preconceived 
notions  and  self-sufficient  dogmatism  led  him  to  neglect  the  practice  of 
conscientious  observation  inculcated  by  the  father  of  Greek  medicine. 
His  anatomical  studies,  however,  enabled  him  to  give  a  precision  to  surgical 
operations  far  exceeding  that  attained  by  his  predecessors.  At  Eome  the 
Methodistic  school  held  its  ground  and  produced  the  only  Latin  medical 
author  of  note  since  Celsus,  viz.  Cselius  Aurelianus,  already  mentioned  as 
the  translator  or  exponent  of  the  Greek  Soranus,  and  a  few  in  succeeding 
centuries  who  produced  short  translations,  compilations,  and  herbals, — one 
of  which,  published  under  the  name  or  pseudonym  of  Apuleius  Platonicus, 
deserves  notice,  as  having  in  the  ninth  century  been  translated  into 
Anglo-Saxon,  and  remained  a  standard  authority  on  medical  botany  till 
the  fifteenth  or  sixteenth  century.  Byzantine  medicine  was,  until  the  in- 

troduction of  the  Arabian,  essentially  Galenic,  and  the  literature  consisted 
of  little  else  than  compilations  from  the  works  of  Galen  and  his  com- 

mutators, with  excerpts  from  Hippocrates,  Dioscorides,  and  others.  Ori- 
basius  (a.d.  326-403),  physician  to  Julian  the  Apostate,  is  the  first  whose 
writings  have  come  down  to  us.  Aetius  and  Alexander  of  Tralles,  in  the 
sixth  century,  were  more  eclectic.  But  the  most  famous  and,  in  some 
respects,  original  writer  of  this  school  was  Paul  of  iEgina,  who,  living  in 
the  seventh  century,  was  equally  eminent  as  a  surgeon  and  an 
obstetrician.  His  work  on  obstetrics  is  lost,  but  that  on  surgery,  which 
gives  a  good  idea  of  the  progress  of  the  art  at  that  period,  was  the 
basis  of  all  surgical  literature  and  practice,  European  and  Arabian,  until 
the  sixteenth  century;  succeeding  writers,  though  numerous  down  to 
the  time  of  Palseologi  and  the  fall  of  Constantinople,  presenting  nothing 
of  sufficient  originality  or  permanent  influence  to  be  worth  mention. 
Meanwhile,  in  the  West  the  disintegration  of  the  Eoman  empire  and 
civilisation  was  proceeding  apace.  The  Arabs  who,  in  the  seventh  century, 
inspired  by  the  faith  and  aspirations  of  Islam,  pushed  their  conquests 
westwards  along  the  African  shores,  did  not  effect  a  landing  in  Spain 
until  A.D.  710 ;  nor  was  it  until  the  following  century  that  their  rule 
and  social  order  were  so  far  consolidated  as  to  permit  of  the  cultivation  of 
the  arts  and  sciences,  which  required  as  a  necessary  antecedent  condition  the 
conversion  of  pastoral  and  predatory  nomads  into  a  settled  commercial 
and  industrial  community.  It  was,  therefore,  not  until  the  eighth  and 
ninth  centuries  that  Greek  medicine  received  a  renewed  vitality  and 
acquired  a  wider  influence  by  translation  into  the  thoughts  and  language 
of  the  eastern,  and  retranslation  into  those  of  the  western  world.  But 
already,  in  a.d.  410,  Eome  had  been  captured  by  the  Goths,  and  during 
the  remainder  of  that  and  the  following  century,  the  whole  of  Italy  was 
repeatedly  overrun  and  ravaged  by  hordes  of  northern  barbarians  who, 
long  aware  of  their  physical,  had  recently  awoke  to  a  sense  of  their  latent 
mental  superiority  to  the  degenerate  and  enervated  peoples  of  the  south ; 
and  gave  full  play  to  their  energies  in  pulling  down  and  building  up 
principalities,  in  which,  though  they  might  adopt  the  names  and  forms  of 
Eoman  political  and  military  institutions,  and  even  some  semblance  of 
Christianity,  there  was  no  room  for  learning  and  culture,  of  which  the 
little  that  survived  the  general  wreck  found  perforce  a  refuge  in  the 
monasteries ;  and  the  practice  of  medicine,  such  as  it  was,  was  undertaken 
by  the  monks,  who  both  preserved  for  us  all  we  have  of  the  earlier  litera- 
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ture  and  popularised  it  by  the  output  of  Latin  translations,  compilations, 

and  compendiums — of,  however,  very  little  worth.  Out  of  these  monastic 
establishments  grew  the  schools  of  Salerno,  which  may  justly  be  looked 
on  as  the  mother  of  universities,  though  those  of  Bologna  and  Paris  were 
the  first  to  assume  the  name.  The  schools  of  Salerno  were  far  from  being 
dominated  by  the  church,  as  Oxford  and  Cambridge  were  until  the  middle 
of  the  nineteenth  century.  Many  of  the  professors  were,  as  we  know, 
laymen  and  married  ;  while,  at  least  in  the  schools  of  law  and  medicine,  a 
Jewish  element  was  conspicuous  among  both  teachers  and  students,  and 
some  of  the  professors  were  women. 

The  medical  school  greatly  outnumbered  those  of  the  other  faculties  and, 
maintaining  its  European  reputation  from  the  eighth  to  the  twelfth  or 
thirteenth  century,  continued  to  exist  until  the  university  was  suppressed 
by  Napoleon  in  1811.  Among  the  works  issuing  from  Salerno  in  the  period 
preceding  the  rise  of  Arabic  medicine  were  the  anonymous  rimed  poem, 

Regimen  Sanitates  Salerni,  ostensibly  written  for  "  the  English  king,"  and 
of  a  popular  character ;  the  Anatome  Porci  of  Copho ;  and  the  Practica  of 
Joannes  Platearius ;  while  contemporary  with,  though  scarcely  influenced  by, 
the  rival  system,  were  the  Antidotarium  of  Nicolaus  Propositus,  and  the 
works  on  the  urine  and  the  pulse  by  03gidius  Corboliensis  (Gilles  de  Corbeil), 
in  the  form  of  hexameter  poems  ! 

At  Damascus  and  Baghdad  Greek  medicine  was  cultivated  as  early  as 
the  eighth  century  under  Jewish  and  Christian  teachers,  and  in  the  ninth 
Arabian  physicians  began  to  make  translations  of  or  compilations  from  the 
works  of  Hippocrates,  Galen,  Dioscorides,  and  the  later  Greek  writers,  as 
Paulus  iEgineta.  But  the  first  of  the  classic  Arabian  authors  was  Abu 

Bakr  Mohammed  ibn  Zakariya  el-Eazi,  better  known  as  Ehazes  of  Baghdad, 
a  voluminous  writer,  many  of  whose  works  were  translated  into  Greek  and 

Latin,  and  to  whom  we  owe  the  earliest  descriptions  of  measles  and  small-pox, 
the  latter  of  which,  according  to  a  tradition  reported  by  the  Arabian  historian 
Tabari,  appeared  first  at  the  siege  of  Mecca,  a.d.  570,  among  the  troops  of 
the  Abyssinian  contingent,  having  been  brought  by  them  from  Africa. 
The  golden  age  of  Arabian  medicine,  both  in  the  East  and  in  Spain,  lasted 
from  the  tenth  to  the  twelfth  century.  Wiistenfeld  and  Hseser  have  collected 
the  names  of  between  three  and  four  hundred  writers,  the  works  of  three 

only  of  whom  have  been  printed  in  Arabic,  others  in  Greek  or  Latin  transla- 
tions, but  the  vast  majority  existing  still  in  MSS.  only. 

Those  that  were  translated  and  studied  in  Europe,  and  who  only,  therefore,  are 

known  to  us,  are,  after  Rhazes,  Haly  (All  ibn  el-' Abbas),  a  Persian,  Abulcasis 
(Abu'l  Kasim)  of  Cordova,  Avicenna  (Ibn  Sina),  Avenzoar  or  Abumeron  (Abu 
Merwan  'Abd  el-Malik  Ibn  Zohr),  and  Averroes  (Abu  Rosch)  of  Cordova  and  Morocco, 
and  Maimonides  (Ben  Maimon),  a  Jewish  rabbi  whose  works  are  for  the  most  part 
extant  in  the  original  Arabic  or  Hebrew, — the  last  two  having  been  contemporaries, 
and  dying  in  1199  and  1204  respectively.  Though  derived  from  a  common  origin, 
and  to  the  last  acknowledging  the  authority  of  Galen,  the  Syrian  and  Spanish 
schools  tended  in  time  to  divergence,  if  not  avowed  antagonism, — the  latter 
having  become  imbued  with  western  philosophy,  Maimonides  being  indeed  better 
known  as  a  rationalist  philosopher  than  as  a  physician.  The  eastern  Arabs, 
on  the  other  hand,  borrowed  much  from  India,  they  enlarged  the  realm  of 
materia  medicaand  were  the  apothecaries  of  the  Middle  Ages.  Many  of  the  terms 
still  used  in  chemistry  and  pharmacy  are  purely  Arabic,  and  the  work  De  Simjilicibus, 
ascribed  to  a  Messua,  the  younger,  of  Damascus,  was  in  such  repute  that  it  was  used 
by  our  Royal  College  of  Physicians  in  the  preparation  of  the  first  London  Pharma- 

copeia in  1618. 
One  factor  that,  above  all  others,  made  for  the  predominance  of  Arabian 

medicine,  or  rather  Greek  medicine  in  its  Arabian  dress,  was  that,  alike  among 
Arabs,  Jews,  and  Christians,  the  Aristotelian  dialectic  dominated  every  department 
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of  learning  and  infected  all  human  thought.  The  oriental  mind  was  attracted  by 
its  ingenuities  ;  and  scholasticism,  which  reigned  supreme  until  the  revival  of 
learning,  was  essentially  Aristotelian.  It  permeated  the  philosophy  and  theology 
of  the  age,  but  the  consequences  were,  from  the  nature  of  the  subject,  far  more 
practically  injurious  in  the  case  of  medicine,  which  to  be  of  any  use  must  De- 

based on  a  foundation  of  inductive  reasoning. 
The  supremacy  that  Arabian  medicine  so  rapidly  acquired  was  effected  by  the 

translations  of  all  the  more  famous  works  into  Latin  mainly  by  learned  Jews 
from  the  Moorish  schools  of  Spain  working  under  the  patronage  of  bishops  and 
heads  of  monastic  houses,  and  receiving  great  encouragement  from  the  Emperors 
Frederic  Barbarossa  and  Frederic  II.,  who  brought  its  influence  to  be  felt  even  in 
Salerno,  the  Civitas  Hippocratica.  Among  the  compendia  may  be  mentioned  the 
Conciliator  of  Peter  of  Abano,  the  Aggregator  of  Jacob  de  Dondi,  both  of  Padua, 
and  the  Pandectos  Medicinoe  of  Matthseus  Sylvaticus  of  Salerno  ;  but  of  chiefest 
interest  to  us  is  the  first  appearance  of  English  writers,  two  of  whom  studied  and 
practised  abroad,  but  one  was  an  Englishman  in  every  sense.  These  were  Gordonio 
(Bernard  Gordon),  a  Scotsman,  professor  at  Montpellier,  whoseLilium  Medicinoe  con- 

tains the  first  full  and  graphic  description  of  leprosy;  Gilbertus  Anglicus,  whose 

Compendium  is  but  an  echo  of  his  teacher's  Lilnim;  and  John  Gaddesden,  a 
graduate  of  Merton  College,  Oxford,  and  physician  to  Edward  III.,  —a  wretched 
plagiarist,  credulous  and  ignorant  even  beyond  others  in  his  day.  Yet  his  Rosa 
Anglica  was  a  popular  text-book  as  late  as  the  end  of  the  sixteenth  century. 
Gordon's  Lilium  was  translated  into  French  and  Hebrew,  and  several  editions  were 
printed  in  the  fifteenth  and  sixteenth  centuries.  It  was  not  without  its  merits  ;  but 
admirable  as  is  his  description  of  leprosy,  it  is  evident  that  he  did  not  distinguish 
lupus  from  leprosy,  and  that  much  of  his  account  of  the  causes,  consequences,  and 

mode  of  propagation  of  "  leprosy  "  must  be  understood  to  refer  to  syphilis,  to  which 
alone  it  is  applicable.  During  this  period,  the  thirteenth  to  the  fifteenth  century, 
more  progress  was  made  in  surgery,  especially  in  France  and  Italy, — the  chief 
writers  on  this  subject  having  been  Gul.  de  Saliceto  of  Piacenza,  Lanfranchi  of 
Milan,  Guy  de  Chauliac  in  France,  and  John  Arclern  in  England.  Mondino  de 
Liucci  did  good  work  in  anatomy,  and  Arnold  di  Villanova  in  chemistry — his 
Breviarium  Practices  being  more  than  a  compilation ;  while  in  the  fourteenth 
and  fifteenth  centuries  numerous  collections  of  intelligible  reports  of  cases  were 
published  under  the  name  of  Consilia,  the  first  since  the  "histories"  of  the 
Hippocratic  school;  the  best  of  these  being  those  of  Gentilis  Fulgineus,  Bartolomeo 
Montagnana,  and  Baverino  de  Baveriis. 

The  revival  of  classical  learning  in  the  fifteenth  and  sixteenth  centuries, 
with  the  recovery  and  discovery  of  the  works  of  ancient  Greek  and  Soman 

writers  and  their  popularisation  by  means  of  the  new  art  of  printing,  pro- 

duced a  reaction  against  everything  mediaeval  which  the  "  Humanists,"  as 
the  students  of  classical  literature  were  styled,  denounced  as  barbarous.  In 
medicine  the  revulsion  from  the  Arabian  school  and  its  adaptations  was 
strongest  in  Italy  and  in  England,  the  universities  of  the  latter  country 
being  greatly  influenced  by  those  of  the  former.  But  in  France  the  older 
doctrines  died  hard,  and  in  Germany  the  profession  was  divided  between 
the  classical  revival  and  new  doctrines  of  Paracelsus. 

Rhazes,  Avicenna,  and  the  rest  were  banished  from  the  schools,  and 

learned  men  possessing  a  knowledge  of  Greek  translated  Hippocrates,  Galen, 
Dioscorides,  etc.,  into  Latin,  the  Italians  being  the  most  active  in  this  work. 

Two  Englishmen,  however,  took  their  part — Thomas  Linacre  and  John 
Kaye  or  Caius,  respectively  the  founders  of  the  College  of  Physicians  and  of 
Caius  College,  Cambridge.  An  amusing  feature  in  this  intellectual  reaction 
or  revolution  was  the  struggle  between  the  advocates  of  the  Arabian  practice 

of  blood-letting  from  a  vein  remote  from  the  diseased  organ  and  the  Galenic 
of  local  venesection,  which  rent  the  universities  into  contending  parties,  led 
to  the  expulsion  of  professors  on  either  side,  and  necessitated  in  some  cases 
the  intervention  of  emperors  and  popes. 

Hitherto  men's  minds  had  been  swayed  by  authority,  everyone  being 
Addictus  jurare  in   verba   magistri,   whether  of  Hippocrates,   Galen,  or 
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Avicenna ;  each  one  was  ever  ready  to  expound  and  comment  on  him,  but 

resented  criticism  as  presumption  and,  never  doubting  the  master's  in- 
fallibility, looked  on  dissent  as  heresy.  But  just  at  the  time  that  Martin 

Luther,  himself  a  learned  theologian  and  loyal  son  of  the  church,  raised  the 
standard  of  revolt  against  the  tyranny  and  corruption  of  the  papacy,  appeal- 

ing to  the  learned  in  Latin,  and  to  the  common  sense  of  the  people  in  their 
mother  tongue,  the  medical  schools  of  Germany  were  rent  into  contending 
factions  by  the  appearance  of  a  reformer  equally  intolerant  of  authority  and 
reckless  of  public  opinion,  but,  unlike  Luther,  vain  beyond  measure,  arrogant, 
and  boastful.  Philip  Theophrast  von  Hohenheim,  or  as  he  called  himself, 
Aureolus  Theophrastus  Paracelsus  (1493-1541),  versed  in  all  the  medical 
knowledge  of  the  day,  but  with  little,  if  any,  acquaintance  with  the  Greek 
language,  while  entertaining  a  certain  respect  for  Hippocrates  as  a  clinical 
observer,  publicly  denounced  the  whole  mass  of  medical  doctrine  and  practice 
from  Galen  to  his  own  times  as  a  system  of  imposture  based  on  ignorance 
and  delusions,  if  not  on  conscious  fraud.  But  instead  of  offering  another 
drawn  from  experience  and  observation  or,  like  Bacon,  pointing  out  the 
right  road  in  the  search  after  truth — he,  imbued  with  the  neoplatonism  and 
cabalism  of  Picus  Mirandola  and  B,euchlin,  evolved  a  scheme  of  the 
universe  and  of  the  nature  of  man  so  wild  and  fantastic  that  his  laborious 

expositions  are  well-nigh  unintelligible. 
Denying  the  pantheistic  doctrine  of  a  universal  soul  equally  with  the 

orthodox  Christian  belief  in  a  personal  God,  omnipresent  in  but  distinct 
from  His  creation,  he  elaborated  an  all -pervading  analogy  between  the 
natural  and  spiritual  worlds,  animating  the  heavenly  bodies,  the  natural 
elements,  and  the  several  organs  of  the  human  form  with  souls — of  the 
working  of  which  all  phenomena  were  the  outward  manifestations  and  the 
material  merely  the  veil.  There  was  a  complete  correspondence  between 
the  constituent  parts  of  the  universe  and  of  the  human  body,  or,  as  he  called 
them,  the  macrocosm  and  microcosm,  the  souls  of  the  former  and  those 
which,  under  the  name  of  archei,  presided  over  the  function  of  each  organ  : 
while  the  causes  of  disease  were  purely  spiritual,  the  material  structure 
having  no  part  in  the  disease  or  its  cure.  A  knowledge  of  astronomy  he 
held  to  be  of  far  more  practical  value  to  the  physician  than  an  acquain- 

tance with  anatomy,  which  he  discarded  as  useless;  but  he  paid  much 
attention  to  chemistry,  on  account  of  the  supposed  sympathy  between  the 
souls  of  chemical  elements  and  the  archei  of  the  organs  of  man,  through 
which,  and  not  by  any  gross  material  action  on  the  tissues — drugs,  whether 
vegetable  or  mineral — assisted  the  efforts  of  the  archei  in  the  cure  of  disease, 
though  the  result  would  be  greatly  facilitated  by  securing  in  some  way  the 
co-operation  of  the  corresponding  planets.  The  three  most  important 
harmonies  were  those  of  salt,  the  body,  and  the  earth ;  of  mercury,  the 
soul,  and  water ;  and  of  sulphur,  spirit,  and  air.  The  properties  of  drugs 

resided  in  their  "  arcana  "  or  immaterial  essences,  which  were  often  indicated 
by  their  physical  characters  or  external  forms ;  leaves,  roots,  etc.,  bearing  a 
resemblance  to  the  organs,  the  diseases  of  which  they  could  control. 
Many  names  of  plants,  both  botanical  and  vernacular,  as  hepatica,  liver- 

wort, orchis,  etc.,  are  but  echoes  of  this  "  doctrine  of  signatures "  and 
not  derived,  like  those  of  lungwort  and  scurvy  grass,  from  real  or 
imaginary  observation  of  their  actions;  while  those  of  mercury  and  the 
expressions  jovial,  saturnine,  etc.,  refer  to  the  supposed  affinity  between  the 
planets,  metals,  and  human  life.  All  that  medicine  really  owes  to 
Paracelsus  was  the  introduction  into  a  pharmacopeia,  previously  exclus- 

ively herbal,  of  a  number  of  metals  and  salts — whence  the  followers  of 
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Paracelsus  were  often  designated  Iatro-chemici  or  the  chemical  physicians. 
This  innovation  was  not  effected  without  much  opposition,  especially  to 
the  use  of  antimony,  but  it  led  to  a  reaction  in  which  gold  became 
a  favourite  remedy,  and  even  the  precious  stones  were  credited  with  mystic 
virtues  proportioned  to  their  rarity  and  cost.  Paracelsus  cannot,  however, 
be  said  in  any  sense  to  have  founded  a  school,  though  his  mystic  philosophy 
was  for  some  time  promulgated  by  the  sect  or  society  of  Rosicrucians.  The 
only  medical  name  calling  for  mention  in  this  connection  is  that  of 
van  Helmont,  who  merely  amplified  the  fancies  of  Paracelsus,  and  being,  like 
Celsus,  an  amateur,  had  even  less  influence  in  his  time,  besides  being  an 
anachronism  in  the  seventeenth  century. 

From  whatever  standpoint  we  contemplate  the  progress  of  civilisation 
and  the  growth  of  the  human  mind,  the  sixteenth  century  marks  an  epoch 
second  only  to  the  Christian  era  in  the  far-reaching  effects  of  the  awakening 
that  then  took  place.  It  inaugurated  a  period  of  political  development, 
commercial  and  maritime  enterprise,  classical  learning,  and  the  creation  of 
a  modern  literature  in  the  living  language  of  each  nation.  It  was  not, 
however,  until  the  seventeenth  century  that  the  influence  of  the  revival  was 
felt  in  the  fields  of  science  and  medicine,  and  even  then  the  effects  on  practice 
were  less  than  might  have  been  expected. 

Philosophers  continued  to  evolve  metaphysical  and  ontological  systems 
from  their  inner  consciousness,  but  when  men  awoke  to  the  conviction  that 
such  methods  were  utterly  incompetent  to  discover  the  causes  of  things  in 
the  material  world,  the  entire  aspect  of  natural  science  was  changed.  In 
a  couple  of  generations  mediaeval  darkness  was  dispelled  and  men  passed 
from  the  night  of  fantastic  speculations  to  the  broad  day-light  of  scientific 
research.  The  mathematicians,  astronomers,  and  physicists  prepared  the 
ways  and  chemists  and  biologists  followed,  slowly  at  first,  but  later  by  rapid 
strides.  Bacon,  though  not  himself  a  student  of  natural  science,  and 
wholly  unconcerned  with  medicine,  did  more  than  any  one  in  bringing 
about  this  revolution  by  maintaining  that  no  real  progress  could  be  made 
in  the  search  after  truth  but  by  the  inductive  method,  the  careful  obser- 

vation and  collection  of  facts  unbiassed  by  tradition  or  authority,  and  by 
reasoning  from  these  to  general  principles  instead  of,  as  hitherto,  inventing 
a  system  and  forcing  facts  into  harmony  therewith.  His  work  was  at  once 
destructive  and  constructive,  for,  making  a  tabula  rasa  of  existing  systems, 
he  taught  men  how  to  proceed  in  the  search  after  truth.  Like  all  reformers, 
he  indeed  carried  this  doctrine  somewhat  too  far,  overstating  the  case  for 

the  a  'posteriori  or  inductive  method  and  unduly  depreciating  the  a  priori 
or  deductive.  Imagination,  not  unbridled  as  it  had  been,  but  exercised 
under  due  restraint,  has  its  place  in  scientific  research ;  no  great  discovery 
has  been  made,  no  new  field  of  science  opened  without  the  exercise  of  the 
imagination  in  the  construction  of  working  hypotheses,  but  these  hypotheses 
must  have  been  suggested  as  the  obvious,  or  at  least  the  highly  probable 
explanations  of  observed  phenomena,  and  must  then  be  estimated  at 
their  proper  value  as  means  to  an  end,  must  be  put  to  the  test  of  rigid 
induction  and  modified  or  rejected  according  as  they  fail  to  stand  the  test. 
But  the  time  had  not  come  for  such  methods,  which  are  dangerous  in  the 

hands  of"  men  untrained  to  the  habit  of  verifying  every  hypothesis  by experiment  regardless  of  preconceived  notions  and  rejecting  everything  that 

failed  to  stand  the  test.  Bacon's  Novum  Organum  and  Instauratio  Magna 
or  The  Advancement  of  Learning  completely  transformed  the  aspect  of 
natural  science,  and  the  value  of  the  method  of  patient  experiment 
received  the  strongest  possible  confirmation  in  the  discovery  or  proof  of 

vol.  vii  25 
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the  circulation  of  the  blood  by  Harvey.  Former  anatomists  had  observed 
the  action  of  the  heart  and  the  movement  of  the  blood,  but  fancied  that 
the  heart  distributed  two  kinds  of  blood  to  every  part  of  the  body ;  they  were, 
indeed,  so  blinded  by  dogma  and  tradition  that  they  failed  to  see  the  most 
obvious  facts  for  themselves,  as  when  Fabricius,  under  whom  Harvey  had 
studied  anatomy,  described  the  valves  in  the  veins  without  perceiving  the 
incompatibility  of  their  presence  with  an  outward  flow  of  the  blood. 
Harvey  himself,  on  the  other  hand,  had  recourse  to  direct  and  patient 
experimentation  on  living  animals  of  every  kind,  and  satisfied  himself 
of  the  circulation  of  the  blood;  but  without  the  aid  of  the  microscope  he 
could  not  demonstrate  the  way  in  which  the  blood  passed  from  the  arterial 
to  the  venous  system.  It  was,  however,  long  before  the  anatomical, 
physiological,  and  pathological  discoveries,  to  which  the  experimental 
method  led  in  course  of  time,  had  attained  such  certainty  and  completeness 
as  to  make  them  available  in  practical  medicine ;  and  the  more  judicious 
physicians  of  the  day,  rightly  avoiding  the  fatal  course  of  theorising  as  to 
the  nature  of  the  vital  processes  in  health  and  disease,  confined  their 
practice,  in  the  true  Hippocratic  spirit,  to  observation  and  experience,  aware 
of  the  danger  of  acting  on  such  crude  and  imperfect  knowledge  of  the  laws 
of  life  as  they  then  possessed.  Two  schools,  however,  the  iatro-physical 
and  iatro-chemical,  did  attempt  premature  efforts  in  these  directions :  the 
former,  led  by  Borelli  and  including  the  eminent  anatomists  Baglivi  and 
Steno,  endeavoured  to  explain  all  vital  processes  and  phenomena  on  physical, 
in  fact  mechanical,  principles.  They  rightly  recognised  the  three  orders  of 
levers  in  the  osseous  and  muscular  mechanism,  and  the  less  obvious  in- 

fluence of  blood  pressure  or  arterial  tension  on  secretion,  elimination,  and 
the  nutrition  of  the  tissues ;  but  they  resolved  digestion  into  a  process  of 
trituration  like  that  in  the  gizzard  of  a  bird. 

The  iatro-chemical  school,  founded  by  Francis  de  la  Bois  or  Boe, 
commonly  known  by  his  Latinised  name  of  Sylvius,  professor  at  Leyden, 
though  unable  to  entirely  free  themselves  from  tradition,  took  a  much 

higher  stand.  Sylvius  eagerly  accepted  Harvey's  discovery  of  the  circula- 
tion and  studied  its  conditions.  He  fully  availed  himself  of  "  chemical " 

remedies  in  addition  to  the  Galenical  and  recognized  the  influence  of  varia- 
tions in  blood  pressure,  congestion,  etc. ;  but  he  sought  the  immediate  cause 

of  most  morbid  phenomena  in  the  reaction,  excessive  alkalinity  or  acidity  of 

the  fluids  of  the  body,  instead  of  the  normal  and  abnormal  "  mixtures  "  of 
humoral  hypothesis.  He  looked  on  digestion  as  a  fermentation, — which 
indeed  it  is, — the  agent  being  an  enzyme — not  microbial  and  irregular 
fermentations  as  producing  changes  in  the  chyme  and  blood  which  he  called 

"  acridities."  In  nervous  diseases  he  saw  disturbances  of  the  "  vital  spirits,"  a 
term  which,  though  inherited  from  ancient  and  mediaeval  medicine,  repre- 

sented what  we  know  as  nerve  currents  or  force.  These  views  found  most 

favour  in  Holland  and  Germany,  but  were  less  well  received  in  France  and 
Italy,  being  opposed  alike  by  the  adherents  of  the  old  medicine  and  by  the 
rival  school  of  iatro-physicists.  In  England  they  found  a  strong  exponent 
in  Willis.  He  studied  the  reactions  of  the  urine  and  was  the  first  to  detect 

the  presence  of  sugar  in  diabetes,  and  also  paid  much  attention  to  nervous 
diseases  and  the  anatomy,  especially  as  regards  the  blood  supply,  of  the 
brain.  But  yielding  to  the  speculative  tendency  of  the  Paracelsians,  he 
regarded  all  bodies,  inorganic  and  organic,  as  consisting  of  the  three 

"  elements,"  spirit,  sulphur,  and  salt,  though  unable  to  define  the  nature  or 
properties  of  the  first  of  these,  the  presence  of  which  was  a  necessary  con- 

dition of  vital  phenomena.     "Fermentation,"  by  which  he  explained  all 
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chemical  processes  in  the  living  body,  he  ascribed  to  "  intestine  movements 
of  particles,"  no  doubt  meaning  thereby  molecular  changes. 

Though  Bacon  had  given  a  new  direction  to  scientific  thought  for  all 
time,  and  Harvey  had  made  the  first  great  discovery  in  physiology,  it 
cannot  be  said  that  any  British  physician  before  Sydenham  (1624-1639) 
had  produced  a  sensible  impression  on  medical  practice  in  general. 
Educated  at  Oxford  and  Montpellier,  he  has  been  well  styled  the  English 
Hippocrates,  and  he  acknowledged  that  he  took  the  father  of  medicine  as 
his  exemplar.  Like  him  he  insisted  on  the  paramount  importance  of  study- 

ing the  "  natural  history  of  disease  "  and  "  epidemic  constitution,"  or  the 
iniiuence  of  climate,  seasons,  and  weather.  He  was  a  firm  believer  in  the 
vis  medicatrix  natures  and  went  so  far  as  to  maintain  that  what  is  called 
disease  was  often  but  the  results  of  the  efforts  of  nature  to  eliminate  some 

poisonous  matters  from  the  system.  He  held  that  it  was  frequently 
possible  to  treat  disease  without  a  clear  apprehension  of  its  causes,  and  that 
in  the  imperfect  state  of  our  knowledge  premature  conclusions  and  un- 

proved assumptions  were  worse  than  useless.  Yet  his  appreciation  of 
etiology  proves  that  he  was  no  mere  empiric,  though  he  never  permitted  his 
hypotheses  to  bias  his  judgment  when  a  course  of  treatment  had  been  justi- 

fied by  experience  of  results.  He  also  recognised  the  specific  nature  of 
certain  diseases  and  the  specific  action  of  some  drugs,  as  cinchona  on 
agues. 

Sydenham's  teaching,  which  may  be  described  as  a  "  rational  empiricism," 
made  a  profound  impression  on  the  practice  of  medicine,  not  only  in  this 
country,  but  on  the  Continent.  His  influence  was,  however,  exerted  only 
through  his  published  works,  for  the  conditions  of  medical  education  in 
England,  and  its  neglect  at  the  universities  of  Oxford  and  Cambridge,  did 
did  not  afford  the  opportunities  enjoyed  by  distinguished  professors  in  those 
of  Italy,  Germany,  and  France  of  founding  schools  among  the  students 
who  gathered  round  them  from  every  land.  The  English  physicians  of  the 
eighteenth  century,  Eadcliffe,  Meade,  Frend,  and  others  were  scholars,  and 
some  of  them  accomplished  mathematicians,  who,  dazzled  by  the  brilliant 
discoveries  of  Newton,  Halley,  and  Napier,  and  sensible  of  the  scant  assist- 

ance that  chemistry  and  anatomy  in  their  imperfect  and  unsatisfactory 
state  could  render  towards  the  elucidation  of  the  problems  of  physiology 
and  disease,  sought  to  explain  them  on  mathematical  principles,  though  the 
influence  of  Sydenham  prevented  their  carrying  their  theories  to  the  same 
length  as  was  done  by  Pitcairn,  a  Scotsman  by  birth,  but  professor  at 
Leyden. 

Hermann  Boerhaave  (1668-1733),  who  was  for  many  years  professor  of 
medicine  at  Leyden,  where  his  lectures  were  attended  by  students  from  all 
nations,  including  nearly  every  one  of  the  leading  English  physicians  of 
the  time,  was  without  exception  the  greatest  teacher  of  clinical  medicine 
the  world  had  seen.  No  less  practical  and  observant  than  Sydenham,  he 
was,  unlike  him,  deeply  versed  in  all  the  science  of  his  age,  even  cultivating 
the  use  of  the  microscope  for  the  investigation  of  pathological  processes. 
Though  his  tendency  was  towards  the  iatro-mechanical  doctrines,  he  was 
thoroughly  catholic  and  eclectic,  and  professed  the  utmost  admiration  of 
the  methods  of  Hippocrates  and  Sydenham.  His  Aphorisms  were  long 
held  in  deservedly  high  esteem  and  his  influence  on  the  practice  of  his  age 
was  immense.  As  a  scientific  physician  he  is  best  known  by  his  theories 
of  inflammation,  obstruction,  and  especially  of  plethora,  which,  if  too 
mechanical,  were  more  rational  than  any  that  had  preceded  them.  As  a 
scholar  he  collated  ancient  and  modern  medicines  from  a  historical  stand- 
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point  in  his  great  work,  Institutiones  Medicines,  which,  however,  exerted  less 
influence  on  practical  medicine  than  the  Aphorisms,  in  which  he  formulated 
the  results  of  his  long  experience.  His  teaching  and  methods  were  intro- 

duced into  the  school  at  Vienna  by  Van  Swieten,  who  had  been  one  of  his 
pupils  at  Leyden. 

But  the  inveterate  tendency  to  the  creation  of  systems  and  the  attain- 
ment of  a  spurious  completeness  reasserted  itself  at  the  university  founded 

by  Frederick  III.  at  Halle,  where  Frederick  Hoffmann  (1660-1742)  and 
Geo.  Ernest  Stahl  (1660-1734)  were  professors  and  colleagues.  Their 
systems  had  little  in  common,  and  alike  devoid  of  scientific  merit,  are 
of  interest  solely  as  representing  the  last  flickering  of  mediaeval  mysti- 

cism. Hoffmann,  seizing  on  Newton's  hypothesis  of  an  ether  pervading  all 
space,  ascribed  life  to  its  inhalation  and  accumulation  in  the  brain,  where  it 
was  transformed  into  the  pneuma  in  man  or  into  an  inferior  form  of  vital 

fluid  in  the  lower  animals.  Health  consisted,  in  the  maintenance  of  "  tone  " 
in  the  tissues,  an  excess  or  defect  of  which,  spasm  or  atony,  constituted 
disease.  Hoffmann  wished  to  reconcile  materialism  and  spiritualism;  but 
Stahl,  while  explaining  the  phenomena  of  life  in  the  lower  animals  on 
natural  or  mechanical  principles,  ascribed  everything  in  man  to  the  action 

of  the  "  sou],"  even  disease  being  the  manifestation  of  its  rational  efforts  to 
expel  offending  matters  from  the  system.  As  Sydenham  and  Boerhaave 
were  the  apostles  of  a  rational  empiricism  placing  the  treatment  of  disease 
on  a  safe,  however  unscientific,  basis,  so  Haller  and  Morgagni  were  the 
creators  of  the  sciences  of  physiology  and  pathology,  the  inaugurators  of  a 
new  era  of  continuous  progress  on  scientific  lines.  Albrecht  von  Haller 
(1703-1777),  a  pupil  of  Boerhaave,  was  appointed  professor  at  Gottingen  in 
1737,  the  year  of  the  foundation  of  that  university.  His  knowledge  of  the 
natural  sciences  and  of  medical  literature  surpassed  even  that  of  his  master, 
Boerhaave,  whose  methods  he  followed.  His  great  discovery  was  the  dis- 

tinction between  the  irritability  of  muscle  fibres  and  the  sensibility  of 
nerve,  thus  banishing  all  dreams  of  a  soul  or  archeus  ruling  every  function 
and  process  in  the  living  body.  He  arrived  at  this  conclusion,  not  by  a 
priori  reasoning,  but  by  series  of  actual  experiments  on  living  animals. 
He  was  also  the  first  to  study  the  effects  of  drugs  in  the  healthy  man  or 
animal  with  the  view  of  determining  their  physiological  action,  and  thus 
explaining,  if  possible,  the  power  they  exercised  on  the  course  and  symptoms 
of  disease, — a  study  that  has  of  late  years  been  pursued  with  great  success 
under  the  name  of  pharmacology. 

But  solid  as  was  the  work  of  Haller,  that  of  Giovanni  Battista  Morgagni 
(1682-1771)  possesses  a  peculiar  and  permanent  interest.  Post-mortem 
examinations  had  been  made  and  descriptions  published  by  Montanus, 
Lancisi,  Valsalva,  Vieusseux,  Haller,  Tulpius,  and  others,  but  mostly  as 

curiosities  of  medicine,  and  mixed  up,  as  in  Tulpius'  Observations,  with 
reports  of  unusual  cases,  remarkable  operations,  and  strange  malformations, 
not,  as  by  Morgagni,  with  the  definite  intention  of  assisting  in  the  construc- 

tion of  a  true  science  of  morbid  anatomy,  as  it  was  then  called.  He  was 
an  indefatigable  worker,  a  careful  observer  and  good  microscopist ;  but  it 
was  not  until  his  eightieth  year,  nine  years  before  his  death,  that  he 
determined  to  collate,  classify,  and  give  to  the  world  the  results  of  his 

life's  labours  in  a  series  of  letters,  entitled  Be  sedibus  et  causis  morborum 
per  anatomen  indagatis.  Other  works  of  more  or  less  merit  appeared  in 
Italy  and  elsewhere,  the  first  complete  treatise  on  pathology  in  the 
English  language  having  been  that  of  Matthew  Baillie,  published  in  1793. 
Two  Scottish  physicians  of  this  period  call  for  a  passing  notice  as  the  last 
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of  the  systeinatists :  Wm.  Cullen,  who,  taking  up  Haller's  doctrine  of 
irritability,  constructed  a  Nosology  or  Classification  of  Diseases,  in  which 
irritability,  muscular  or  more  often  nervous,  was  made  to  explain  all ;  and 
John  Brown  (1735-1782),  who,  though  not  held  in  much  repute  in  England 
and  France,  achieved  an  extraordinary  but  short-lived  fame  in  his  own 
Scotland,  in  Germany, — where  the  speculative  and  imaginative  tendency  of 
an  intellectual  activity,  cultivated  in  an  atmosphere  of  philosophic  schools, 
craved  for  a  system  that  should  explain  all  the  mysteries  of  nature, — and 
in  Italy,  where,  with  the  loss  of  national  spirit,  both  literature  and  science 
were  snowing  symptoms  of  decay.  According  to  the  Brunonian  system,  as 
it  was  called,  all  the  phenomena  of  life  and  of  mind  were  manifestations  of 
excitability  evoked  by  extrinsic  or  intrinsic  causes,  excess  or,  more  often, 
defects  of  this  constituting  diseases,  which  were  therefore  divisible  into 
sthenic  and  asthenic,  the  latter  comprising  97  per  cent  of  the  whole,  and 
calling  for  stimulating  methods  of  treatment,  a  conclusion  that  had  at  least 
the  advantage  of  provoking  a  reaction  against  the  violent  antiphlogistic 
methods  then  in  vogue.  It  may  have  been  this  consideration  that  led  to 
the  popularity  the  Brunonian  system  attained  in  America,  through  the 
advocacy  of  so  sober  a  physician  as  Benjamin  Eush.  Solid  and  lasting 
work  was,  however,  achieved  during  the  eighteenth  century  by  the  Italian 
anatomists  and  pathologists,  Valsalva,  Lancisi,  and  others  in  the  earlier 
period,  and  in  the  later  by  the  English  physicians,  John  Fothergill  (1712- 
1780),  who  first  described  diphtheria  under  the  name  of  "  putrid  sore- 
throat,"  by  John  Huxham  (1694-1768)  in  his  researches  on  epidemic  fevers, 
and  by  John  Pringle  (1707-1782),  whose  work  on  those  prevalent  in  camps 
and  prisons,  and  embodied  in  a  treatise  on  The  Diseases  of  an  Army,  was 
translated  into  several  languages,  and,  long  the  standard  authority  on 
this  subject,  may  even  now  be  studied  with  interest. 

Two  discoveries,  that  of  auscultation  in  the  diagnosis  of  diseases  of  the 
lungs  and  pleura  by  Auenbrugger  of  Vienna  (1722-1809),  published  in  his 
Inventum  Novum  in  1761,  and  that  of  vaccination  by  Edward  Jenner  in 
the  last  year  of  the  century,  met  with  very  different  receptions.  Auen- 

brugger, who  practised  immediate  percussion  of  the  chest  walls  with  the 
finger  of  one  hand  only,  was  treated  with  ridicule  or  neglect  until  just  before 
his  death,  when  Corvisart  translated  his  Inventum  into  French,  and  the 

aged  physician  found  himself  famous.  Jenner's  substitution  of  vaccination for  inoculation  was,  on  the  other  hand,  received  with  enthusiasm  and 
rewarded  by  grants  of  £30,000  from  Parliament ;  nor  was  it  till  two  or 
three  generations  had  enjoyed  the  blessing  of  this  discovery,  and  the 
face  of  humanity  had  literally  been  changed,  that,  save  among  the 
most  ignorant  classes,  any  serious  opposition  was  raised  to  the  practice  : 
and  while,  not  only  in  Germany  and  Scandinavia,  but  in  Servia  and  Japan, 
vaccination  and  revaccination  are  enforced  by  law,  in  England  alone,  the 
land  of  his  birth,  has  compulsion  been  practically  abandoned.  Inoculation 
of  small-pox,  practised  in  the  East  from  time  immemorial,  had  been  intro- 

duced into  England  in  1721,  but  it  was  found  that,  though  the  disease  thus 
artificially  induced  was  so  mild  as  to  be  very  rarely  fatal,  the  total 
mortality  was  swollen  by  the  deaths  of  others  who  contracted  the  infection 
from  those  who  were  thus  rendered  insusceptible  for  the  future,  while  it 
was  obviously  impossible  to  extirpate  the  disease  by  a  process  that  involved 
the  maintenance  of  a  succession  of  cases.  For  this  Jenner  substituted  the 

inoculation  of  a  virus  that  had,  by  having  been  passed  through  an  animal 
to  which  it  was  foreign,  been  so  profoundly  modified  as  to  be  no  longer 
communicable  save   by  actual  insertion,  and  been  converted  into  a  local 
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lesion  devoid  of  all  danger  to  life,  yet  retaining  in  its  attenuated  form 
enough  of  its  original  character  as  to  confer  an  immunity  against  the 
normal  disease  scarcely  inferior  to  that  imparted  by  small-pox  itself.  Later 
experience  has,  however,  shown  a  deterioration  of  the  strain  as  regards  the 
duration  of  the  protection,  and  it  has  been  proved  by  experiment  that  to 
obtain  results  equal  to  those  of  Jenner  recourse  must  be  had  to  inocula- 

tion of  the  cow  with  small-pox,  thus  securing  a  lymph  of  pristine  energy. 
This  period  saw  the  rise  of  homoeopathy,  the  most  fantastic  and 

unintelligible  system  of  medicine  ever  propounded,  which,  while  pre- 
tending to  present  a  complete  explanation  of  disease,  outrages  reason  and 

common  sense.  Had  it  been  of  the  nature  of  a  reaction  against  the 
polypharmacy  of  the  traditional  therapy,  the  indiscriminate  stimulation 
of  Brown,  or  the  reckless  depletion  of  Broussaiss,  Hahnemann  would 
have  sought  his  arguments  from  the  solid  evidence  of  physiology  and 
pathology,  instead  of  which  he  treated  all  inquiry  into  the  causes  of 
phenomena  as  utterly  useless,  maintaining  that  the  symptoms  themselves 
constituted  the  disease,  and  that,  as  such,  they  and  they  alone  called  for 
attention,  forgetting  that  every  effect  must  have  a  cause,  and  that  various 
combinations  of  symptoms  imply  a  plurality  of  causes  and  presumably 
indicate  different  treatment.  He  rejected  all  beliefs  in  the  vis  medicatrix 
natural,  enunciating  as  the  sole  rule  of  practice  the  doctrine  of  similia 
similibus  curantur,  implied  in  the  name  of  homoeopathy.  By  this  he 
meant  that  a  disease — that  is  to  say,  a  certain  aggregate  or  combination 
of  symptoms — would  be  cured  by  the  administration  of  a  drug,  if  such 
could  be  found,  capable  of  giving  rise  in  a  healthy  person  to  a  similar 
association  of  symptoms ;  though  he  did  not  care  to  explain  why  the 
artificially-induced  disease  should  have  this  effect,  instead  of  aggravating 
the  condition  of  the  sufferer  or,  on  the  principle  of  Satan  casting  out  Satan, 
leaving  him  in  statu  quo  ante.  He  denounced  all  others  as  allopaths,  or 
men  who  acted  on  the  vulgar  notion  that  the  addition  of  like  (plus  and 
minus)  quantities  resulted  in  zero,  and  that  opposite  forces  tended  to 
produce  equilibrium.  As  a  matter  of  fact,  the  only  illustrations  homceo- 
pathists  can  adduce,  as  the  value  of  castor  oil  in  diarrhoea,  are  apparent,  not 
real ;  and  the  action  of  aconite,  of  which  they  make  such  constant  use  in 

febrile  conditions,  is  the  most  brilliant  example  of  "  allopathic  "  treatment 
one  could  find  in  the  whole  range  of  materia  medica.  But  his  appeal  from 
the  judgment  of  the  profession  to  the  laity,  and  his  assurance  that,  the 
simple  recognition  of  outward  and  visible  signs  being  all  that  is  necessary, 
the  man  in  the  street  is  as  competent  as  the  most  learned  physiologist 
to  decide  on  the  merits  of  the  system,  and  to  some  extent  to  practise  it, 
has  by  flattering  their  self-esteem  secured  for  it  a  popularity  chiefly  among 
ladies  and  men  whose  education  has  been  wholly  literary,  and  given  it 
a  permanency  that  it  could  not  otherwise  have  obtained.  Hahnemann 
professed  to  have  discovered  and  verified  the  alleged  properties  or  effects  of 
his  drugs  by  observations  on  himself  and  other  persons  in  health,  but  it  is 
evident  that  the  results  were  for  the  most  part  preconceived  or  imaginary. 

He  next  proclaimed  the  still  more  astounding  doctrine  of  "  potentialities," 
which  was  that  the  therapeutic  action  of  a  drug  increased,  inversely  as  its 
toxic  energy,  with  dilution,  especially  if  accompanied  by  agitation  or 

trituration.  He  accordingly  reduced  his  "  mother  "  tinctures  to  one-fiftieth 
of  their  original  strength,  and  repeated  this  dilution  until  he  reached  and 
employed  by  preference  that  represented  by  the  30th  power  of  50 !  His 
later  extravagances  were  worthy  of  the  inmate  of  a  madhouse,  and  it  is 
almost  needless  to  say  that  even  his  fundamental  dogma  of  similia  similibus 
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has  been  renounced  in  practice,  and  though  the  "  globules "  sold  to  the 
public  may  often  be  inert,  "  homoeopathic  physicians  "  now  are  merely  such 
in  name,  using  the  same  drugs  for  the  same  purposes  and  in  the  same 
doses  as  other  practitioners,  but  finding  it  expedient  to  keep  up  the 
appearance  of  heterodoxy  by  restricting  themselves  to  special  modes  of 
administration,  and  would  be  disowned  by  Hahnemann  as  sailing  under 
false  colours. 

The  history  of  medicine  in  the  nineteenth  century  has  on  the  whole  been 
one  of  unbroken  progress  in  scientific  investigation  and  rational  empiricism. 
Especially  has  this  been  the  case  in  this  country,  for  the  French  school 
which  reached  its  highest  position  in  the  second  and  third  quarters  of  the 
century,  has  recently  begun  to  show  indications  of  decline  ;  while  Italy,  until 
the  last  quarter  far  behind  her  neighbours,  has  rapidly  come  to  the  front,  more 
than  recalling  her  glories  of  the  sixteenth  and  seventeenth  centuries ;  and 
Germany,  where,  save  in  Vienna,  the  old  barren  dogmatism  and  scholastic 
methods  long  held  sway,  awoke  in  the  forties  from  her  lethargy,  and  by  com- 

bining the  exact  clinical  observation  of  the  English  school  with  unbounded 
devotion  to  the  pursuit  of  every  department  of  science,  the  endowment  of 
original  research  and  lavish  expenditure  on  laboratories, — attracting  students 
and  teachers  from  every  country  in  Europe,  from  America  and  Japan, — as 
well  as  the  rebuilding  of  hospitals  in  every  town  on  the  most  recent 
models,  has  established  her  position  without  a  rival  as  the  instructress  of 
the  world,  thus  obliterating  all  national  differences,  imparting  her  methods 
to  and  impressing  her  character  on  the  science  and  medicine  of  other  lands, 
which  thus  become  year  by  year  more  uniform  and  cosmopolitan  in  every 
essential  feature  and  aspect.  The  progress  of  the  science  and  art  of  medicine 
in  the  nineteenth  century  has  not  merely  been  uninterrupted,  it  has  been 
marked  by  a  continuous  acceleration ;  and  may  be  divided  into  three 
periods,  each  exhibiting  a  distinctive  character.  The  first,  from  1800  to 
about  1840,  was  one  of  slow  but  steady  improvement  in  clinical  methods 
and  in  the  development  of  pathological  anatomy ;  in  the  second,  from  1840 
to  1880,  a  great  impetus  was  given  to  it  by  the  brilliant  discoveries  of 
physiologists  and  chemists,  especially  in  the  departments  of  organic  and 
synthetic  chemistry ;  while  in  the  third,  from  1880  to  the  present  day,  the 
creation  of  a  new  science,  that  of  bacteriology,  has  effected  a  revolution  in 
our  conceptions  of  a  large  and  yearly-increasing  number  of  diseases,  and 
has  opened  up  a  boundless  vista  of  possibilities  in  preventive  and  curative 
medicine.  In  the  first  period  the  French  school  took  the  foremost  place 
alike  in  the  methods  of  clinical  observation  and  in  the  development  of 
pathological  anatomy  by  Bayle,  Andral,  Chomel,  Cruveilhier,  and  Louis. 

Corvisart  had  in  1808  recalled  from  oblivion  Auenbrugger's  discovery  of 
immediate  percussion,  which  Piorry  improved  by  introducing  the  mediate 
method ;  while  Laennec  completed  the  art  of  physical  examination  of  the 
lungs  and  heart  by  the  invention  of  the  stethoscope  as  an  aid  to  ausculta- 

tion in  1819 — propounding  also  the  first  theory  of  tuberculosis;  Louis  was 
the  first  to  distinguish  enteric,  or  as  he  unfortunately  called  it,  typhoid, 
from  typhus  fever ;  Bretonneau  investigated  the  nature  of  diphtheria,  giving 
it  this  jiame ;  and  as  a  clinical  teacher  Trousseau  was  second  to  none,  except 
perhaps  Graves  of  Dublin,  whose  lectures  he  acknowledged  as  the  models  of 

his  own.  Laennec's  work  in  the  physical  examination  of  the  lungs  and 
heart  was  taken  up  and  further  developed  by  Latham  and  Hope  in  England 
and  Stokes  of  Dublin  ;  and  Bichard  Bright  in  London  immortalised  his  name 
by  his  epoch-making  researches  on  the  acute  and  chronic  inflammation  of  the 

kidney,  as  Addison's  has  been  associated  with  those  of  the  adrenal  glands. 
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During  this  period  the  Germans,  though  patiently  laying  the  foundations 
of  the  physiology  of  the  future,  did  but  little  for  the  advancement  of 
practical  medicine.  Vienna,  however,  produced  two  men  whose  names  will 
never  be  forgotten,  and  who,  as  the  teachers  of  the  next  generation  of 
German  physicians,  prepared  the  way  for  the  regeneration  of  medical 
science  in  the  empire :  Skoda,  who  further  improved  the  art  of  physical 
examination  of  the  lungs  and  heart,  and  Eokitanski,  whose  gigantic  labours 
in  the  entire  field  of  pathological  anatomy  eclipsed  those  of  all  his  pre- 

decessors and  placed  the  science  of  pathology  on  a  firm  and  permanent 
foundation. 

The  second  period  was  one  of  ceaseless  activity  in  the  fields  of  physi- 
ology and  organic  chemistry,  the  effect  of  which  was  to  give  an  entirely  new 

character  to  medical  science.  In  both,  the  largest  amount  of  work  was 
done  in  Germany  and  France ;  but  as  an  Englishman  had  first  demonstrated 
the  circulation  of  the  blood,  so  science  owes  to  two  other  Englishmen, 
Marshall  Hall  and  Sir  Charles  Bell,  the  discoveries  of  reflex  action  and  the 
differentiation  of  afferent  and  efferent  or  sensory  and  motor  nerves,  from 
which  the  whole  of  our  knowledge  of  the  functions  of  the  nervous  system 
and  the  causation  of  its  diseases  was  subsequently  derived.  On  the  founda- 

tion thus  laid  others  have  built  up  by  degrees  the  most  marvellous  achieve- 
ments of  biology.  It  must  suffice  to  mention  Flourens,  Broca,  Brown- 

Sequard,  Schroder,  van  der  Kolk,  and  Du  Bois  Eeymond  among  many  who 
have  investigated  the  function  of  the  spinal  cord;  and  Charcot,  Erb, 
Eulenburg,  Hitzig,  Goltz,  Ferrier,  Horsley,  and  Gowers  among  those  who  have 
studied  those  of  the  several  structures  and  component  parts  of  the 
encephalon,  especially  the  localisation  of  the  volitional  control  of  muscular 
action  and  of  the  functions  of  speech  and  language  in  particular  cerebral 
convolutions. 

Claude  Bernard  and  Pavy  were  among  the  earliest  to  investigate  the 
functions  of  the  liver,  though  their  conclusions  have  been  greatly  modified 
of  late,  as  have  those  of  the  past  generation  respecting  the  functions  of  the 
kidney,  the  more  apparently  obvious  of  which,  as  the  production  of  urea  and 
uric  acid  as  well  as  the  destruction  of  sugar  in  the  blood,  have  been  trans- 

ferred to  the  liver  and  pancreas.  Liebig's  chemical  theories  of  digestion  were 
demolished  by  Moleschott,  and  the  subject  placed  on  a  true  footing  by 
Pettenkofer  and  his  pupils,  while,  partly  as  the  result  of  the  triumphs  of 
surgeons,  the  stomach  has  been  shown  to  play  a  far  less  important  part  in 
the  process  than  the  small  intestine  and  its  glandular  connections — 
in  fact,  to  be  far  from  an  indispensable  organ.  The  functions  of  the  so- 
called  ductless  glands,  the  spleen,  thyroid,  and  adrenals  have  been  greatly 
elucidated  by  experimental  and  clinical  research,  and  the  study  of  the  con- 

sequences of  disease  or  injury  of  these  organs,  especially  of  the  thyroid,  has 
led  to  the  attainment  of  remarkable  results  in  the  treatment  of  disease  by 
the  administration  of  extracts  containing  the  active  principles  of  their 
secretions — that  of  the  adrenals  possessing  properties  of  a  remarkable  and 
unexpected  character  and  extreme  energy.  From  the  time  of  Skoda  and 
Walsh  the  diseases,  structural  and  functional,  of  the  heart  and  their 
physical  diagnosis  have  engaged  the  attention  of  a  host  of  workers,  among 
whom  Marey  will  ever  be  remembered  as  the  inventor  of  the  sphygmograph, 
by  which  alone  could  our  knowledge  of  the  influence  on  the  circulation  of 
variations  in  the  elasticity  of  the  arterial  walls,  of  arterial  and  venous 
tension,  of  the  conditions  of  nutrition  and  innervation  of  the  heart  itself 

and  of  those  of  its  valves  have  reached  their  present  completeness.  As  in- 
direct consequences   of  these  and   of  the  researches  of  Haym,   Ehrlich, 



MEDICINE,  HISTOBY  OF  393 

Gravitz,  v.  Limbeck,  Hoppe-Seyler,  etc.,  into  the  relative  numbers  and 
different  forms  of  blood-cells  in  health  and  disease  have  been  the  greater 
importance  now  attached  to  weakness  of  heart  muscle  than  to  valvular  im- 

perfections as  such,  and  the  utter  discredit  of  transfusion  of  blood  in  any 
shape,  in  favour  of  intravenous  or  subcutaneous  injections  of  a  saline 
solution,  capable  of  far  wider  application,  and  wholly  free  from  danger.  A. 
Kohler  in  1877  boldly  proclaimed  that  in  death  from  haemorrhage  under 
ordinary  conditions  the  fatal  termination  was  due  not  to  the  loss  of  the 
organic  solids  of  the  blood,  but  to  the  drain  of  fluid  simply  as  fluid,  the 
effect  being  purely  mechanical  or  hydrostatical,  since,  as  he  plainly  put  it, 

"  a  pump  when  empty  ceases  to  work."  Sahli  showed  how  the  increased 
tension  induced  by  the  saline  injection  might  be  used  to  accelerate  the 
elimination  of  poisons  whether  swallowed  or  produced  in  the  organism, 
especially  if  the  injection  were  preceded  by  venesection,  thus  explaining  and 

to  some  extent  justifying  the  copious  "  bloodings "  of  a  past  generation, 
since  the  thirst  that  followed  demanded  the  imbibition  of  large  quantities 
of  fluid,  which  restored  the  arterial  tension  in  like  manner  as  the  injections, 
though  less  rapidly. 

Among  all  the  activities  of  this  age  of  progress  one  name  towers  above 
the  rest,  Rudolf  Virchow,  the  record  of  whose  work  is  the  history  of  modern 
scientific  pathology.  Born  in  Pomerania  in  1821,  he,  after  graduating  at 
Berlin,  was  in  1 849  appointed  Professor  at  Wurzburg,  where  he  had  for  one 
of  his  colleagues  the  great  histologist,  Kolliker.  He  here  evolved  his 
system  of  cellular  pathology,  which  he  gave  to  the  world  in  his  lectures  at 
the  Pathological  Institute  in  the  University  of  Berlin,  whither  he  had  been 
translated  in  1856,  and  published  it  in  1858.  Eefuting  previous  notions  of 
the  fibrillary  or  granular  structure  of  tissues  and  of  the  evolution  of  cells  in 

fluids,  he  showed  and  boldly  maintained  that  cells  were  characteristic  of  living- 
organisms  and  were,  in  fact,  the  living  and  independent,  though  mutually 
related,  units  of  which  all  living  things  were  composed ;  themselves  produced 
solely  from  pre-existent  cells — omnis  cellula  e  celluld — and  self-sufficient  for 
all  purposes  in  unicellular  organisms,  they  formed  in  the  higher  a  social 
organisation,  building  up  the  tissues  by  the  differentiation  of  their  walls,  of 
their  contents,  or  of  the  solids  or  liquids  which  they  deposited  or  exuded,  as 
intercellular  substances — previously  known  as  the  matrix  or  the  plasma,  from 
the  erroneous  notion  that  the  cells  originated  in  it — and  by  further 
specialisation  exercising  the  most  diverse  functions  from  those  of  excretion, 
secretion,  and  movement  to  the  highest  manifestations  of  sensibility, 
intelligence,  and  volition.  Their  growth  and  decay,  proliferation  and  death 
underlay  the  phenomena  of  atrophy  and  hypertrophy,  hyperplasia,  degenera- 

tion, heteroplasia  and  metamorphosis  that  constituted  disease,  which  was  to 
be  sought  not  in  organs  or  tissues,  but  in  the  individual  and  component 
cells,  some  of  which  might  be  healthy  while  others  around  were  diseased ; 
and  the  causes  of  their  disease  might  be  due  to  defective  nutrition,  to  the 
abnormal  condition  of  others  variously  correlated  with  them,  or  to  the 
absorption  by  the  cells  of  poisons  in  the  nutrient  fluids. 

Among  other  pathological  phenomena,  the  true  nature  of  which  we  owe 
to  Virchow,  may  be  mentioned  those  of  neoplasms,  thrombosis,  and  embolism, 
septicaemia  and  pyaemia,  so-called  metastases,  and  the  physiological  aspects 
of  heredity.  Pathology  alone,  was,  however,  too  narrow  a  field  for  the  genius 
of  this  extraordinary  man,  whose  superabundant  energy  found  room  for  its 
exercise  in  archaeology,  ethnology,  anthropology,  and  even  political  and 
municipal  activity,  and  whose  physical  and  intellectual  vigour  is  undimin- 

ished in  his  eightieth  year. 
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The  four  signs  given  by  Celsus  as  constituting  or  indicative  of  in- 

flammation, "  dolor,  color,  rubor,  tumor,"  were  accepted  by  every  one  until 
within  the  memory  of  the  younger  men  of  the  present  generation.  Since 
local  stimulation  led  to  increased  nutritive  activity,  inflammation  as  a 
frequent  result  of  irritation  was  looked  on  as  an  extreme  form  of  the  same. 
It  was  Lister  who  first  suggested  that  there  was  rather  a  lowered  vitality 
in  the  part,  and  though  the  dilatation  of  the  capillaries,  stasis,  adhesion  of 
the  white  corpuscles  to  the  walls,  and  transudation  of  the  blood  serum  had 
been  observed  by  Wharton  Jones  and  others,  it  was  Cohnheim  who  first 
demonstrated  the  migration  of  the  leucocytes  through  the  walls  of  the 
vessels,  and  Metschnikof  who  traced  their  subsequent  activity  as  scavenger 
cells,  to  be  devoured  in  their  turn  by  larger  phagocytes ;  while  further  re- 

searches have  shown  the  connection  between  leucocytes  and  pus  corpuscles, 
and  between  connective  tissue  cells,  macrophagocytes,  and  granulation 
tissue.  As  scientific  generalisation  brings  apparently  diverse  phenomena 
together  under  simple  laws  by  distinguishing  the  accidental  from  the 
essential,  the  signs  of  Celsus  have  one  by  one  been  rejected,  and  processes 
having  at  first  sight  little,  if  anything,  in  common  are  shown  to  be  but 
forms  of  inflammation,  the  differences  being  dependent  on  the  structure  and 
functions  of  the  part;  while  inflammation  is  neither  an  excess  of  vital 
activity  nor  in  itself  a  disease,  but  rather  an  effort  of  nature  at  self- 
preservation,  the  repair  of  injury,  or  the  elimination  of  a  poison,  albeit  often 
misdirected  and  failing  in  the  attainment  of  its  ends. 

These  advances  had  for  the  most  part  been  made  on  more  or  less  well- 
known  lines,  as  the  natural  result  of  patient  observation  and  research ;  but 
with  the  discovery  of  the  bacillus  anthracis  a  wholly  new  world  of  knowledge 
was  revealed,  the  entire  character  of  a  great  part  of  scientific  medicine 
completely  transformed,  and  boundless  possibilities  opened  to  the  view.  The 
pioneers  in.  this  revolution  were  not  medical  men ;  Eobert  Boyle,  two 
hundred  years  before,  had,  with  a  flight  of  scientific  imagination  little  short 

of  prophetic  inspiration,  written — "He  that  thoroughly  understands  the 
nature  of  ferments  and  fermentation  shall  probably  be  much  better  able  than 
he  that  ignores  them  to  give  a  fair  account  of  several  diseases,  as  well  fevers 
as  others,  which  will  perhaps  never  be  thoroughly  understood  without  an 

insight  into  the  doctrine  of  fermentation."  Microscopists  from  Leeuwenhoek 
and  Ehrenberg  to  Cohn,  de  Bary  and  Naegeli  had  studied  the  protozoa  and 
minute  fungi  now  known  as  bacteria,  which  for  a  long  time  were  supposed 
to  belong  to  the  same  class  as  the  former  by  those  who  looked  on  movement 
and  locomotion  as  characteristic  of  animals  as  distinguished  from  plants, 
and  conjecture  as  to  their  connection  with  diseases  had  been  rife.  Plenciz 
of  Vienna  had,  indeed,  formulated  a  theory  of  a  contagium  vivum  for  each  of 
the  specific  infectious  diseases.  But  the  first  accurate  observations  had  been 
made  with  a  view  of  verifying  or  refuting  the  doctrine  of  abiogenesis.  In 
1857  Pasteur,  a  French  chemist,  took  up  the  subject  of  fermentation  at  the 
point  where  it  had  been  left  by  Cagniard-Latour  and  Schwann,  and 
demonstrated  the  dependence  on  bacterial  activity,  not  only  of  all  fermenta- 

tion, but  of  every  process  of  decomposition  of  organic  matter  and  its 
conversion  or  reduction  to  the  inorganic  state,  and  showed  that  every  form 
of  septicaemia,  surgical  and  puerperal,  was  due  to  the  absorption  of  the 
products  of  the  putrefaction  of  dead  organic  matter  into  the  living  body.  On 
this  discovery  Lister  based  his  practice  of  antiseptic  treatment  of  wounds 
and  the  performance  of  surgical  operations,  whenever  practicable,  under 
aseptic  conditions.  The  results  of  this  have  changed  the  whole  aspect  of 
surgery,  reducing  the  mortality,  danger,  and  difficulty  of  all  operations,  and 
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rendering  possible  and  comparatively  free  from  risk  a  large  number  of 
others,  as  those  involving  opening  of  the  abdomen  or  cranium,  which  had 
previously  been  so  fatal  as  to  be  deemed  unjustifiable.  Meanwhile 
Pollender  having  in  1855  published  his  discovery  (in  1849)  of  the  constant 
presence  of  rod-like  bodies  in  the  blood  of  animals  dying  of  anthrax, 
Davaine  suggested  a  causal  relation.  Hitherto,  and  indeed  until  1870  or 
later,  all  bacteria  had  been  looked  on  as  accidental  variations  of  one  and  the 
same  organism,  or  as  spores  or  phases  of  some  of  the  higher  fungi ;  but 
Davaine,  finding  that,  by  the  inoculation  of  these  into  healthy  animals,  he 

could  produce  anthrax  only,  and,  by  that  of  those  of  "  ordinary  putrefactions," 
.septicaemia  in  some  of  its  forms,  concluded  that  these  two,  at  any  rate,  were 
causative  and  specific.  Still  no  further  progress  was  made  until  the  seventies, 
when  Koch  introduced  the  use  of  solid  media  in  place  of  the  culture  fluids 
employed  by  Pasteur  and  all  previous  observers.  By  the  addition  of  just 
enough  gelatine  to  solidify  the  broth  or  other  nutrient  fluid  at  the  usual 
temperatures,  it  became  possible  to  transplant  single  colonies  on  the  point 
of  a  needle  to  fresh  tubes,  and  thus  obtaining  pure  cultures  of  each  bacillus 
or  coccus  to  study  the  conditions  of  pabulum,  reaction,  temperature,  and 
presence  or  absence  of  oxygen,  best  for  each  ;  their  power  of  liquefying  the 
gelatin,  of  evolving  gases,  acids,  etc.,  and  the  results  of  their  inoculation  into 
living  animals ;  while  the  discovery  by  Ehrlich  and  others  that  bacilli  and 
cocci,  morphologically  indistinguishable,  could  be  easily  differentiated  by 
their  behaviour  towards  various  stains,  especially  of  the  anilin  group, 
dispelled  the  last  shadows  of  uncertainty  attaching  to  microscopic  observa- 

tions and  physiological  experiments. 
Koch  identified  the  bacilli  of  cholera  and  tuberculosis;  Finkler  and 

Prior  those  of  other  diarrhceal  diseases ;  Klebs  and  Loeffier  that  of  diphtheria ; 
Eberth  and  Gaffky,  of  enteric  fever ;  Obermeier,  of  relapsing  fever  ;  Cantani 
and  Nicolaier,  of  tetanus ;  Pfeiffer,  of  influenza ;  Eriedlander,  of  pneumonia  ; 
Kitasato  and  Yersin,  of  plague,  while  others  did  the  same  for  the  microbes 
of  a  number  of  diseases  of  animals,  especially  of  horses,  cattle,  swine,  and 
fowls.  Many  were  shown  to  be  engaged  in  the  process  of  reducing  organic 
matter  to  its  ultimate  inorganic  constituents,  and  some  always  present  in 
the  animal  secretions  to  be  innocent,  or,  as  the  B.  coli,  capable  under  special 
conditions  of  acquiring  pathogenic  properties,  while  pathogenic  forms  might 
in  like  manner  lose  and  resume  their  virulence.  Some  of  these  are 

pathogenic  to  man  or  to  certain  animals  only ;  others  to  several  or  all  alike. 
Some  are  capable  of  growing  and  multiplying  in  the  living  body  only ;  others 
have  also  an  extra-corporeal  and  independent  existence,  the  diseases  to  which 
they  give  rise  being,  with  one  exception  at  any  rate — that  of  tetanus — com- 

municable to  other  individuals.  There  remain  a  number  of  specific  and 
communicable  diseases,  which  all  analogy  compels  us  to  look  on  as  microbic, 
but  of  which  the  cocci,  whether  from  their  minuteness  or  the  failure  as 
yet  to  cultivate  them  in  artificial  media,  have  not  been  identified  with  any 
certainty. 

The  influence  of  these  discoveries  on  our  views  as  to  the  etiology  and 
pathology  of  specific  and  communicable  diseases,  and  on  preventive 
measures  and  disinfection,  has  been  great ;  but  that  of  the  further  develop- 

ments of  bacteriology  on  prophylaxis  and  the  treatment  of  disease  in  the 
individual  promises  still  greater  results.  Pasteur  had  found  that  by 
cultivating  bacteria  under  unfavourable  conditions  he  could  obtain  what  he 
called  attenuated  virus,  the  inoculation  of  which  conferred  a  degree  of 
insusceptibility  to  stronger  or  to  natural  infection.  The  most  unequivocal 
success  somewhat  remarkably  followed  the  peculiar  procedure  practised  by 
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him  in  the  case  of  rabies,  the  microbe  of  which  he,  at  any  rate,  failed  to 
discover,  and  in  which  he  employed  living  rabbits  in  place  of  artificial 
culture  fluids.  But  with  anthrax,  rouget,  etc.,  the  impossibility  of 
standardising  his  virus  and  the  attendant  risks  of  excess  or  defect  were  such 
as  obviously  to  preclude  the  application  of  his  methods  to  the  diseases  of  man. 
Meanwhile  there  was  a  consensus  among  bacteriologists  and  pathologists 
that  the  immediate  cause  of  the  phenomena  of  fevers,  etc.,  was  the  action  of 
a  poison  formed  by  the  bacteria  in  the  animal  fluids,  as  alcohol  is  in  a 
saccharine  solution  by  the  growth  of  the  yeast  fungus.  Eoux  and  Yersin 
verified  this  in  the  case  of  diphtheria,  the  sterilised  or  filtered  culture 
fluids  of  the  bacilli,  when  inoculated,  inducing  all  the  phenomena  of  the 
disease  except  the  exudation,  and  its  communicability  to  other  animals. 
The  problems  of  immunity  were  taken  up  in  earnest  by  Behring  and 
Kitasato,  who  came  to  the  conclusion  that  resistance  to  subsequent  reinfec- 

tion, as  well  as  the  spontaneous  termination  of  specific  diseases,  was  due  to 
the  production  by  the  cells  of  the  infected  animal  under  the  influence  of  the 
toxin  of  an  antidote  or  antitoxin,  and  that  the  degree  of  resistance  to  the 
effects  of  the  poison  presented  by  any  animal  not  wholly  insusceptible 
depended  on  the  quantity  and  rapidity  of  production  of  the  antitoxin. 
After  numerous  trials  they  found  that  the  horse  possessed  this  power  of 
resisting  the  effect  of  enormous  and  repeated  increasing  doses  of  the  most 
virulent  diphtheritic  toxin  from  sterilised  cultures,  so  that  after  a  time  the 
serum  of  its  blood  presented  a  concentrated  solution  of  the  antitoxin,  the 
strength  of  which  could  be  determined  by  its  power  of  neutralising  the  effects 
of  known  quantities  of  the  toxin  on  highly  susceptible  animals,  as  guinea- 
pigs,  employed  for  the  purpose.  The  success  of  this  treatment  has  fulfilled 
the  most  sanguine  expectation,  adequate  doses  of  such  antitoxin  injected 
within  the  first  two  or  three  days  of  the  disease,  before  the  toxin  has 
appreciably  damaged  the  nervous  and  muscular  tissues,  arresting  its  progress 
and  reducing  the  mortality  from  an  average  of  30  to  5  per  cent  or  less,  and 
a  single  injection  protecting  a  healthy  individual  from  infection  for  three 
or  four  weeks. 

Prophylactic  or  therapeutic  sera,  variously  prepared  by  modifications  of 

Behring's  or  Pasteur's  methods,  have  been  used  with  more  or  less  apparent 
success  in  other  diseases,  as  Haffkin's,  Yersin's,  and  especially  Lustig's, 
against  plague ;  but  none  of  these,  and  still  less  those  against  cholera,  enteric, 
and  yellow  fever,  can  as  yet  be  said  to  have  gone  beyond  the  tentative  and 
experimental  stage.  A  phenomenon  first  observed  by  Grube,  but  commonly 

known  as  Widal's  test,  the  agglomeration  of  the  bacilli  of  enteric  fever  in  a 
fluid  culture  on  the  addition  of  a  small  quantity  of  the  serum  of  a  person 
suffering,  or  who  has  within  a  period  of,  say,  ten  or  twelve  years  suffered 
from  that  disease,  and  doubtless  due  to  the  action  of  some  antitoxin,  and  in 
the  case  of  a  previous  attack  connected  with  the  acquired  immunity,  is,  if 
the  experiments  be  conducted  with  proper  precautions,  absolutely  diagnostic 
of  the  nature  of  the  fever,  and  of  the  utmost  value  in  doubtful  cases. 
The  same  phenomenon  has  since  been  noticed  in  other  diseases  and 
applied  to  the  identification  of  bacilli  of  doubtful  nature.  Tuberculin 

and  mallein,  prepared  respectively  from  cultures  of  the  bacilli  of  tuber- 
culosis and  of  glanders  by  Koch,  though  they  have  failed  to  exert  any 

influence  on  the  course  of  these  diseases,  have  proved  of  the  utmost  value  in 
diagnosis ;  their  injection,  while  producing  no  effect  in  a  healthy  animal, 
being  followed  by  febrile  disturbance,  marked  by  a  characteristic  curve  if 
the  disease  be  present,  even  in  its  earliest  stages,  when  as  yet  no  physical 
signs  can  be  detected.     Tuberculin  is  now  widely  used  in  the  elimination 
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of  tuberculous  cows  from  the  herds  of  dairy  farms,  and  mallein  for  the 
exclusion  of  glanders  from  the  establishments  of  cavalry  regiments  in 
Germany  and  Austria. 

The  search  for  an  antidote  to  the  poison  of  the  venomous  snakes  of  India 

and  other  tropical  countries  seemed  as  hopeless  as  that  for  the  "  philosopher's 
stone " ;  but  Sewall  and  Kanthack  having  found  that  animals  could  be 
immunised  by  repeated  injections  of  minute  doses  of  the  poison,  Calmette 
continued  the  work  with  extraordinary  care  and  patience  until  he  rendered 
rabbits,  the  most  susceptible  of  animals,  immune  against  almost  incredible 
quantities  of  the  venom,  and  their  serum  a  well-nigh  infallible  antidote  to 
the  poison,  not  only  of  the  particular  species  of  snake  employed,  but  to  those 
of  all  others,  even  when  the  man  or  animal  bitten  has  been  apparently 
moribund.  Though  the  poison  of  serpents  is  a  secretion  of  a  gland,  not  the 
product  of  bacteria,  it  is  evident  that  its  introduction  into  the  body  of  an 
animal  tends  to  the  production  of  an  antitoxin  in  the  same  way  as  does  that 
of  the  toxin  of  diphtheria,  though  under  ordinary  conditions  in  quantities 
utterly  insufficient  to  neutralise  its  effects. 

A  retrospect  of  the  successive  views  as  to  the  nature  of  tuberculosis  that 
have  prevailed  during  the  past  half  century  presents  one  of  the  most 
instructive  studies  in  the  history  of  modern  medicine  and  of  steps  towards 
the  attainment  of  the  truth.  The  name  of  tubercle  was  given  by  Laennec 
to  the  nodular  masses  found  in  the  lungs  and  other  organs  involved.  To  him 

the  minute  "  miliary  "  or  grey  tubercles  were  the  earliest  manifestations,  and 
the  yellow  masses  the  later  developments.  A  subsequent  generation  of 

physicians  discovered  that  the  yellow  or  "  caseous "  masses  were  merely 
accumulations  of  the  degenerated  products  of  inflammatory  and  catarrhal 
processes  which  might  or  might  not  have  a  tuberculous  character ; 
and  Virchow,  finding  that  the  miliary  tubercles  followed  the  course  of  the 
minute  lymphatic  vessels,  and  were,  in  fact,  diseased  lymph  glands,  described 
true  tubercle  as  a  new  formation  or  neoplasm  of  the  lymphatic  type,  analogous 
to  those  evolved  from  other  tissues,  as  epitheliomata,  sarcomata,  etc.,  and 
which,  like  all  such,  was  prone  to  degeneration  and  caseation.  Villemin, 
Wilson  Fox,  and  others  demonstrated  the  infective  character  of  tubercle, 
and  of  such  caseous  materials  as  were  derived  from  or  associated  with  it ; 
and  lastly,  Koch,  by  the  discovery  of  the  tubercle  bacillus,  pure  cultures  of 
which,  free  from  the  smallest  trace  of  cheesy  or  other  matters,  were,  when 
inoculated  into  susceptible  animals,  followed  almost  invariably  by  the 
development  of  tuberculosis — first  local  and  then  general — established  the 
bacterial  character  of  the  disease  and  its  communicability.  Each  conception 
of  tubercle  in  the  past  contained  an  element  of  truth,  but  was  not  the  whole 

truth,  and  Virchow's  lymphomata  were  nothing  more  than  the  lymphatic 
vessels  and  glands  enlarged  by  the  irritation  of  the  bacilli  that  permeated 
them  and  followed  them  in  their  course.  The  recognition  of  the  bacillus  as 
the  essence  of  the  disease  brought  together  as  local  manifestations  of  tuber- 
culosis  a  number  of  lesions,  as  caries  of  the  vertebrae,  lupus,  etc.,  previously 
supposed  to  have  nothing  in  common ;  and  showed,  too,  that  cold  and  damp, 
dust,  and  defective  ventilation  were  not  efficient  causes  of  tuberculosis,  but 

conditions  conducive  thereto  by  reducing  the  power  of  resistance  and  facili- 
tating infection  with  the  bacillus.  The  bearing  of  these  facts  on  the 

prevention  and  treatment  of  consumption  is  obvious,  but  it  is  interesting  to 
notice  how  the  general  improvements  in  the  dwellings  and  the  standard  of 
living,  and  the  better  ventilation  and  conditions  of  workshops,  had  effected 
a  great  reduction  in  the  general  mortality  from  phthisis  long  before  the 
explanation  was  discovered.      One  form  alone,  that  of  intestinal  tuber- 
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culosis  in  infants,  has  become  more  prevalent  pari  'passu  with  the  in- 
creased use  of  the  milk  of  cows,  among  whom  tuberculosis  is  appallingly- 

general. 
More  restricted  in  its  bearings,  but  even  more  unexpected  and  astonish- 
ing in  its  theoretical  and  practical  aspects,  is  the  latest  discovery  of  the 

century  as  to  the  nature  of  the  so-called  malarial  or  paludal  fevers.  Drs. 
Manson  and  Bancroft  had  proved  by  observation  and  experiment  the  presence 
in  the  blood  in  certain  tropical  diseases  of  minute  nematoid  worms  or  filarial, 
and  that  they  passed  one  phase  of  their  existence  in  the  bodies  of  certain 
species  of  gnats,  by  the  bites  of  which  they  obtained  entrance  into  the 
human  body.  But  the  apparent  dependence  of  malarial  diseases  on  telluric 
and  meteorological  conditions  of  soil,  temperature  and  moisture  seemed 
obvious,  and  to  be  confirmed  by  the  effect  of  drainage  and  cultivation  in 
ultimately  extinguishing  these  diseases,  or  at  least  in  ameliorating  their 
severity. 

Not  unnaturally,  the  Italian  bacteriologists  set  themselves  to  the  search 
for  a  hypothetical  bacillus  malarice  in  the  soil  and  water  of  the  Eoman 
Campagna,  until  Laveran  announced  the  discovery  of  a  haimatozoon,  to  which 
he  gave  the  name  of  plasmodium,  and  the  connection  between  these,  of 
which  several  distinct  varieties  were  soon  recognised,  and  the  phenomena 
of  the  disease  was  universally  accepted,  though  all  endeavours  to  detect  it 
in  the  soil  or  water  were  unsuccessful.  The  analogy  between  filariasis 
and  malaria,  as  diseases  caused  by  diseniatozoa,  suggested  to  an  Indian 
army  surgeon,  Major  Eonald  Eoss,  a  similar  cycle  of  existence  in  the 
mosquito  and  the  man,  for  the  parasite  of  the  latter,  as  had  been 
proved  by  Manson  in  the  case  of  filariasis,  and  it  was  not  long  before  he 
traced  the  development  of  the  plasmodia  through  their  asexual  and 
sexual  phases  passed  successively  in  the  bodies  of  the  anopheles  and  of  man, 
attacking  the  red  corpuscles  of  his  blood  and  inducing  angemia,  icterus,  and 
hemoglobinuria.  The  inquiry  was  eagerly  taken  up  by  Grassi,  Bignami, 
Celli,  and  others  in  Italy,  who  showed  by  experiment  that  so  long  as  men 
were  protected  from  the  bites  of  the  anopheles  they  might  expose  themselves 
with  impunity  to  the  night  air  in  the  most  pestilential  localities ;  and,  on 
the  other  hand,  they  could  induce  attacks  in  the  healthiest  situations  by 
voluntarily  submitting  to  be  bitten  by  infected  anopheles  brought  from  a 
distance  and  imprisoned  in  the  rooms  in  which  they  slept. 

Eoss  and  Annett  in  West,  and  the  brothers  Plehn  in  East  Africa,  with 
others  in  Australasia  and  elsewhere,  have  brought  a  mass  of  comparative 
observations  to  bear  on  the  elucidation  of  the  problem,  the  complexity  of 
which  grows  with  our  knowledge.  Much  remains  to  be  learnt  as  to  the 
distribution  and  habits  of  the  several  species  of  anopheles,  the  significance 
of  the  various  forms  of  plasmodium,  the  relations,  if  any,  between  the  two, 
and  so  on ;  but  this  appears  certain,  that  the  physical  conditions  hitherto* 
supposed  to  be  conducive  to  malaria  are  simply  those  required  by  the 
anopheles,  and  are  of  themselves  powerless  to  cause  it ;  that  the  three 
factors  of  the  anopheles,  men,  and  plasmodia,  are  equally  necessary,  no 
malaria  being  possible  in  the  absence  of  any  one,  but  appearing  so  soon  as 

the  "  missing  link  "  is  supplied.  It  is  obvious  that  the  extermination  of  the 
anopheles  would  be  followed  by  the  disappearance  of  the  disease,  and  there 
is  every  reason  to  believe  that  in  islands,  if  not  also  over  well-defined 
continental  areas,  this  might  be  effected  by  the  persevering  destruction  of 
the  larvae  and  the  obliteration  of  the  standing  waters  constituting  their 
breeding-places,  a  task  which  their  peculiar  habits  render  far  easier  than 
it  would  be  in  the  case  of  the  culices  and  other  gnats,  if,  indeed,  it  might 
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not  be  possible  to  call  in  the  aid  of  some  of  the  numerous  parasites,  fungoid, 
and  others  to  which  insects  are  specially  prone. 

Recent  researches  have  thus  shown  that  there  are  other  pathogenic 
organisms  than  bacteria,  the  havoc  wrought  by  hseniatozoa  far  exceeding 
that  of  all  the  higher  entozoa  and  parasites,  animal  and  vegetable,  hitherto 
known ;  also  that  there  is  a  closer  association  than  had  been  suspected 
between  the  diseases  of  man  and  those  of  the  lower  animals,  even  when  not 
communicable  and  common  to  both. 

Surgery  has  made  greater  progress  in  the  last  half  of  the  century  than 
in  the  two  thousand  years  preceding,  the  only  important  innovation  in  the 
past  having  been  the  substitution  of  the  ligation  of  arteries  for  the  cautery 
and  pressure.  Being  essentially  an  art,  its  advances  have  been  rather  of 
the  nature  of  improved  methods  and  manipulations  than  in  research,  save  so 
far  as  the  discoveries  of  physiologists  have  exerted  an  influence  on  practice. 
But  with  the  introduction  of  anaesthetics  operative  surgery  lost  its  terrors, 
and  rapidity  of  execution  gave  way  to  care  and  accuracy  in  details, 
procedures  previously  excluded  on  account  of  the  time  required  for  their 
performance  coming  into  favour.  Great  as  were  the  benefits  conferred  by 
anaesthetics,  they  have  been  far  outdone  by  those  of  antiseptic  treatment 
and  aseptic  operations,  including  the  employment  of  aseptic  and  absorbable 
materials  for  ligatures  and  sutures.  Chloroform  and  ether  had  almost 
abolished  shock,  but  the  incubus  of  septicaemia  paralysed  the  hand  of  the 
surgeon  when  any  operation  seemed  indicated,  involving  opening  of  the 
abdomen  or  resection  of  its  viscera.  Now,  however,  all  is  changed — septi- 

caemia and  "  pyaemia  "  are  practically  unknown  :  amputations  of  limbs  heal 
without  suppuration,  requiring  but  one  or  two  dressings ;  operations,  as 
ovariotomy,  that  men  still  living  once  denounced  as  unjustifiable,  if  not 
criminal,  are  of  daily  occurrence,  with  fatalities  under  1  per  cent ;  and 
resections  of  portions  of  the  stomach  and  intestine,  amputation  of  portions 
of  the  liver,  operations  on  the  gall-bladder  and  ducts,  the  kidneys  and  lungs, 
removal  of  tumours  from  the  brain  and  cord,  with  others  which  were,  and 

rightly,  deemed  inadmissible,  if  not  impracticable  five-and-twenty  years  ago, 
are  now  undertaken  without  hesitation  by  every  surgeon.  This  increased 
safety,  among  other  conditions,  has  had  the  effect  of  creating  a  special 
branch  of  practice,  at  once  medical  and  surgical,  that  of  gynaecology,  which 
has,  however,  in  some  respects  suffered  from  excess  of  zeal  and  a  tendency  to 
one-sidedness  of  view. 

The  progress  of  scientific  medicine  has  been  greatly  favoured  by  the 
invention  of  physical  aids  to  diagnosis  and  treatment,  as  the  enormous 
development  of  electric  methods,  apparatus  for  measuring  the  blood  pressure 
and  counting  the  cells,  and  examining  the  lungs  and  heart,  the  ophthalmo- 

scope, laryngoscope,  and  apparatus  for  inspection  of  internal  cavities,  and  the 
chemical  and  bacteriological  examination  of  the  secretions ;  but  within  the 
last  decade  a  wholly  new  and  unexpected  power  has  been  acquired  in  the 
Rontgen  ray,  which  enable  one  to  take  pictures,  and  the  fluorescent  screen 
on  which  one  can  see  objects  and  structures  within  the  body,  the  transparency 
or  opacity  of  media  to  these  rays  being  entirely  independent  of  their 
behaviour  towards  those  of  the  spectrum  and  in  some  relation  to  their 
density.  At  first  the  new  method  was  employed  by  surgeons  only  in  the 
diagnosis  of  fractures,  etc.,  and  the  detection  of  foreign  bodies,  as  bullets,  but 
it  promises  to  be  of  at  least  equal  value  to  the  physician  in  the  recognition  of 
areas  of  congestion  and  consolidation  in  the  lungs  from  whatever  cause 
before  any  physical  signs  have  been  produced,  and  after  they  have  dis- 

appeared.    Within  the  last  two  years  a  new  method  of  treatment,  photo- 
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therapy,  has  been  introduced,  and  applied  with  the  best  results  in  the  cure 
of  lupus,  which  had  been  shown  by  Yolkmann  to  be  a  cutaneous  tuberculosis. 

It  is  based  on  the  well-known  inhibitory  action  of  light  on  the  growth  of 
many  bacilli,  and  consists  in  the  repeated  exposure  of  the  affected  part  to 
the  concentrated  rays  of  the  most  powerful  electric  light  obtainable,  brought 
to  a  focus  after  the  heat  rays  have  been  intercepted,  so  that  the  bacilli  are 
killed  in  situ,  while  the  local  irritation  is  quite  insignificant. 

LITERATURE. — The  most  complete  work  and  the  best,  because  contemplating  the 

history  of  medicine  from  the  standpoint  of  modern  science,  is — Haeser's.  Lehrbuch  der 
Geschichte  der  Medicin  und  der  epidemischen  Krankheiten.  Jena,  third  ed.  1875-79,  etc. 
—Daremberg.  Histoire  des  Sciences  Medicates.  Paris,  1870. — Bouchut.  Histoire  de  la 
midecine  et  des  doctrines  medicates.  Paris,  1872.  Compares  the  ancient  and  modern  schools. — 
For  special  periods,  Wustenfeld.  Geschichte  der  Arabischen  Aertzte  und  Naturforscher . 
Gottingen,  1840. — Luoien  Leclerc.  Histoire  de  la  medecine  Arabe.  Paris,  1876.- — 
Daremberg.  L'Ecole  de  Salerne.  Paris,  1861. — Hirschel.  Geschichte  der  Brown'schen 
Systems  und  der  Erregungs  Theorie.  Leipzig,  1846. — Daremberg  has  written  several  histories 
of  periods  from  Homer  to  the  Salernian  school.  The  works  of  D.  le  Clerc  and  of  Freind, 
giving  the  history  of  medicine  respectively  down  to  and  since  the  time  of  Galen,  are  of 
interest,  chiefly  as  illustrating  the  spirit  of  the  century  in  which  they  were  written. 

Sprengel's,  the  first  complete  History  of  Medicine,  which  appeared  in  successive  editions 
in  German  and  in  a  French  translation,  from  1792  to  1828,  and  Hecker's  two  works, 
1822  and  1839,  belong  to  a  bygone  age. 

For  the  lives  and  works  of  British  physicians  and  surgeons,  the  articles  in  the  Dictionary 
of  National  Biography  supersede  all  that  had  gone  before.  For  Greek  and  Roman 

physicians,  the  articles  in  Smith's  (larger)  Classical  Dictionary  on  "Hippocrates,"  "Galen," 
"Celsus,"  and  the  rest,  contributed  by  Dr.  Greenhill,  will  mostly  be  sufficient,  though  those, 
who  wish  to  obtain  a  closer  acquaintance  with  the  ancient  and  mediaeval  doctrines  may 
consult  the  introductions,  notes,  etc.,  to  the  translations  of  Hippocrates  and  Paulus  Egineta, 
published  by  the  (Old)  Sydenham  Society,  the  Oxford  edition  of  the  Regimen  Sanitatis,  and 
the  Neapolitan  Gollectio  Salemitina.  A  very  good  notion  of  ancient  and  mediaeval  practice 
may  be  acquired  from  a  small  work  published  in  English  in  1702,  containing  the  aphorisms 
of  Hippocrates,  the  sentences  of  Celsus,  with  references  to  nearly  every  ancient  writer,  and 
supplementary  aphorisms  by  the  author,  Dr.  J.  C.  Sprengel,  on  Sundry  Distempers  unknown 
to  the  Ancients.  There  is,  strictly  speaking,  no  history  of  contemporary  medicine,  though 
an  anonymous  work,  The  Healing  Art,  published  some  dozen  years  ago  by  Ward  and  Downey 
of  London,  brought  it  down  to  a  very  recent  period  ;  and  much  may  be  gathered  from  the 

historical  retrospects  prefixed  to  many  chapters  in  Aitken's  Science  and  Practice  of  Medicine, 
and  in  Reynold's  System.  But  the  progress  made  in  scientific  medicine  through  the  dis- 

coveries of  bacteriology,  improved  microscopic  methods,  and  physiological  chemistry,  is  so 
rapid  that  in  the  records  of  research  alone  can  it  be  watched,  and  the  time  has  not  yet  come 
for  summarising  the  results. 

Medicine,  Forensic. 

Definition          .... 401 
History      ..... 401 
Certification   of    Deaths    and 

Legal  Procedure    . 402 

England        .... 
Scotland        .... 

402 
403 

Fees   404 

Post  -  mortem     Keports      and 
Examinations 404 

Dying  Declarations  . 406 
Identity    of    Living    and    the 

Dead   406 
The  Signs  of  Death    . 407 

Cooling  of  Body    . 
Rigor  Mortis 

407 

408 

Hypostasis.        Post  -  mortem 
Lividity    .... 

Putrefaction .... 

408 
409 

Wounds  and  Injuries — 
General  Considerations  . 

Causes  of  Death     .         . 
Accident,  Suicide,  or  Murder  . 
Ante  and  Post-mortem  Wounds 

Various  kinds  of  Wounds — 

Abrasions,  Bruises  and  Con- 
tusions, Incised,  Punctured, 

Lacerated,  Ruptures,  Frac- 
tures .... 

Wounds  from  Fire-arms 
Burns          ..... 

Death     from     Lightning     and 
Electric  Currents 

Death  from  Starvation     . 

Death  from  Cold  and  Exposure 

411 

412 
413 
415 

416 

422 

424 

426 

426 

426 



MEDICINE,  FOKENSIC 401 
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Medigal  Jurisprudence,  Forensic  Medicine,  Legal  Medicine,  are  terms  used 
to  denote  that  science  which  deals  with  the  application  of  medicine,  in  all 
its  branches,  to  the  purposes  of  the  law,  not  only  in  connection  with 
criminal  offences,  but  also  in  the  determination  of  questions  arising  under 
the  civil  law,  affecting  the  liberty  and  rights  of  the  individual. 

State  medicine  is  a  term  of  wider  significance,  and  includes  not  only 
medical  jurisprudence,  but  also  hygiene  or  the  science  which  treats  of  the 
relation  between  medicine  and  the  laws  affecting  the  public  health. 

A  general  knowledge  of  medical  jurisprudence  is  necessary  for  every 
medical  man  engaged  in  the  practice  of  his  profession,  in  order  to  enable 
him  to  fulfil  his  responsibilities  and  duty  to  the  public,  and  at  the  same 
time  to  safeguard  his  own  interests  and  professional  reputation. 

No  active  member  of  the  profession  can  entirely  exclude  or  prevent 
cases  arising  in  his  practice,  which  involve  questions  of  a  medico-legal 
nature,  and  which  may  entail  his  appearance  in  a  court  of  law ;  and  it 
must  also  be  remembered  that,  however  well  qualified  a  doctor  may  be 
for  the  ordinary  treatment  of  disease,  it  by  no  means  follows  that  he  is 
therefore  capable  of  adapting  his  knowledge  to  the  special  requirements  of 
the  law,  so  that  it  may  be  of  assistance  in  the  elucidation  of  crime  and 
administration  of  justice,  unless  he  has  studied  in  medical  jurisprudence 
the  nature  and  objects  of  the  evidence  required  by  the  law  under  various 
circumstances. 

Historical. — It  was  not  until  the  sixteenth  century  that  the  necessity 
for  medical  evidence  in  the  elucidation  of  various  questions  connected  with 

personal  injuries — infanticide,  poisoning,  pregnancy,  and  violent  death — 
was  recognised ;  and  it  is  to  Germany  that  the  credit  is  due  of  having  first 
introduced  in  the  year  1507  a  penal  code  in  which  the  claims  of  medicine 
to  be  heard  in  such  cases  received  recognition. 

Germany  also  provided  the  first  systematic  teaching  on  the  subject,  in 
the  University  of  Leipzig,  about  the  middle  of  the  seventeenth  century. 
Many  writings  upon  medico-legal  subjects  appeared  in  Germany,  France, 
and  Italy  during  the  next  century,  but  it  was  practically  not  until  the 
close  of  the  eighteenth  century  that  the  subject  began  to  assume  definite 
form,  and  came  to  be  based  upon  sound  principles. 

To  France,  especially  to  Fodore\  Orfila,  and  Devergie,  must  be  ascribed 
much  of  the  credit  of  first  placing  the  teaching  of  forensic  medicine  upon 
a  more  scientific  foundation. 

In  England  the  subject  was  little  known,  and  nowhere  systematically 
taught,  until  the  institution  by  Government  of  a  professorship  of  medical 
jurisprudence  in  Edinburgh  University  in  the  year  1803.  Dr.  Duncan 
was  appointed  the  first  professor,  but  his  father  had  previously,  in  1801, 
delivered  lectures  in  the  University  upon  the  subject.  From  this  time 
onward  medical  jurisprudence  continued  to  be  regularly  taught  in  Edin- 

burgh, and  gradually  it  has  come  to  form  a  compulsory  subject  of  study 
and  examination  in  all  the  medical  schools  of  the  United  Kingdom. 

vol.  vii  26 
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Certification  of  Deaths  and  Legal  Procedure  in  connection  with  Deaths 
from  Violence. 

Every  registered  practitioner  must  give  a  certificate  as  to  the 
cause  of  death  in  any  case  in  which  he  has  been  personally  in  attend- 

ance, provided  he  believes  death  to  have  been  due  to  natural  causes,  and 
there  is  no  suspicion  to  the  contrary.  It  is  not  necessary  that  the 
medical  man  should  have  been  present  at  the  time  of  death,  but  he  must 
have  been  in  attendance  on  the  deceased  in  his  last  illness. 

The  certificate  of  death  should  be  handed  to  a  responsible  relative  or 
friend  of  the  deceased. 

If  a  certificate  is  not  furnished  to  the  deceased's  friends,  the  registrar 
may  demand  one  to  be  forwarded  to  him. 

In  all  cases  where  death  has  been  caused  directly  or  indirectly  by 
violence  and  is  attended  by  suspicious  circumstances,  or  when  death  has 
been  sudden,  or  the  cause  of  death  is  unknown,  information  should  be 
sent  to  the  authorities,  and  a  certificate  of  death  be  withheld. 

In  cases  of  fatal  accident,  it  must  be  remembered  that  these  may  form 
the  subject  of  judicial  proceedings,  and  therefore  a  certificate  of  death 
should  only  be  given  by  a  medical  man  after  the  authorities  have  had  an 
opportunity  of  investigating  the  case. 

Caution  in  certifying  such  cases  is  all  the  more  necessary  when  death 
takes  place  at  a  considerable  interval  of  time  after  the  accident,  and  the 
connection  between  the  two  occurrences  is  therefore  not  so  apparent. 

Procedure  in  England  and  Ireland. — When  a  certificate  of  death  is 
withheld  for  any  of  the  above  reasons,  information  should  be  given  to  the 
coroner  or  to  the  police. 

The  coroner  must  inquire  into  all  such  cases  of  death,  and  he  may 
issue  an  order  for  the  attendance  of  any  medical  man  at  an  inquest  to  give 
evidence  as  to  the  cause  of  death. 

An  order  of  the  coroner  must  be  obeyed.  Whether  a  medical  man  has 
been  or  has  not  been  in  attendance  upon  the  deceased  person,  the  coroner 
may  order  him  to  inspect  the  body,  and  then  to  appear  at  the  inquest  and 
give  evidence ;  or  the  coroner  may  order  him  to  make  a  post-mortem 
examination  when  the  circumstances  surrounding  the  death  are  suspicious, 
or  any  person  is  implicated  in  its  causation. 

There  are,  no  doubt,  many  cases  of  sudden  death  in  which,  by  a  simple 
inspection  of  the  body  taken  along  with  the  previous  history  of  the 
deceased,  it  may  be  possible  for  a  medical  man  to  give  a  satisfactory 
explanation  of  the  death  ;  but,  on  the  other  hand,  the  proper  and  only 
conclusive  method  of  determining  the  question  is  by  a  post-mortem  examina- 

tion, which  it  is  in  the  power  of  the  coroner  to  order  in  all  cases. 
If,  therefore,  a  medical  man  finds  that  he  is  unable  to  state  the 

probable  cause  of  death  from  a  mere  inspection  of  the  body,  he  should 
inform  the  coroner,  and  throw  the  responsibility  upon  that  official,  of 
being  satisfied  with  his  evidence,  such  as  it  may  be,  or  of  ordering  a  post- 

mortem examination. 

Any  order  for  a  post-mortem  examination  should  be  in  writing  and 
signed  by  the  coroner. 

Evidence  at  the  inquest  is  given  on  oath.  It  is  taken  down  in  writing, 
and  after  being  signed  by  the  witness  it  forms  his  deposition,  and  becomes 
part  of  the  evidence  in  any  subsequent  developments  of  the  case. 

The  medical  witness  is  bound  over  at  the  inquest,  to  appear  in  any 
further  proceedings  which  may  be  instituted.  In  charges  of  manslaughter 
or  murder  the  medical  witness  will  subsequently  have  to  appear  and  give 
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evidence  in  the  Magistrates'  Court,  where  under  certain  circumstances  the 
case  may  be  disposed  of,  or  the  prisoner  may  be  remitted  for  trial  at  the 
Assizes. 

In  both  these  courts  the  witness  is  liable  to  be  cross-examined,  and  his 
deposition  will  be  in  the  hands  of  counsel  for  the  defence  as  well  as  for 
the  prosecution.  It  is  therefore  of  great  importance  that  statements 

made  at  the  coroner's  inquest  should  only  be  given  after  careful 
consideration,  and  with  a  due  sense  of  responsibility.  Any  retraction  of 
dogmatic  statements  made  at  the  inquest  may  expose  the  witness  to  severe 
strictures  upon  his  conduct. 

A  witness  is  only  bound  to  attend  at  court  upon  receiving  a  subpoena ; 
but  he  must  obey  a  subpoena,  and  only  very  exceptional  circumstances  will 
excuse  his  attendance,  such,  for  example,  as  serious  illness,  in  which  case 
a  proper  medical  certificate  stating  the  nature  of  the  illness  must  be 
forwarded  to  the  court.  Urgent  private  affairs  are  not  a  sufficient  excuse 
for  disobeying  a  subpoena. 

The  Fees  to  which  a  medical  witness  is  entitled  are  : — For  inspection  of  a 
body,  and  giving  evidence  at  an  inquest,  £1 :  Is. 

For  a  post-mortem  examination,  and  giving  evidence  at  the  inquest, 
£2 :  2s. 

Attendance  at  Magistrates'  Court,  10s.  6d.,  if  resident  within  three  miles. 
If  beyond  this  distance,  £1  :  Is. 

Attendance  at  Assize  Court,  £1 :  Is.  a  day.  Two  shillings  for  every  night 
away  from  home,  and  second-class  railway  fare  (1st  class  if  no  2nd  class). 
Sundays  are  not  included. 

When  a  person  has  died  in  a  public  institution,  hospital,  infirmary, 
asylum,  workhouse,  etc.,  the  medical  officer  is  not  entitled  to  any  fee  for 
attending  an  inquest ;  but  if  a  dead  body  is  brought  into  such  institution, 
then  the  medical  officer,  on  being  duly  summoned  to  give  evidence,  is 
entitled  to  the  usual  fee. 

Procedure  in  Scotland. — There  is  no  public  inquiry  into  cases  of  sudden 
or  violent  death  in  Scotland  (except  in  those  falling  under  the  Fatal 
Accidents  Inquiry  Act,  1895,  and  certain  other  statutes),  the  duties  pertain- 

ing to  the  coroner  being  performed  by  a  legal  officer  called  the  procurator- 
fiscal. 

All  cases  of  sudden,  suspicious,  or  violent  death  are  inquired  into  by 
him,  generally  with  the  aid  of  the  police  in  the  first  instance.  He  may  give 
a  certificate  to  the  registrar  as  to  the  cause  of  death  without  requiring 
medical  evidence;  but  in  the  majority  of  cases,  in  which  there  are  no 
suspicious  circumstances,  he  requests  a  medical  man  to  furnish  him  with  a 

"  medical  certificate."  Such  a  certificate  must  be  "  on  soul  and  conscience," 
and  requires  the  medical  man  to  state  what,  in  his  opinion,  has  been  the 
probable  cause  of  death  from  a  simple  inspection  and  external  examina- 

tion of  the  body,  and  from  his  knowledge  of  the  circumstances  attending 
the  death ;  or,  in  other  words,  whether,  in  his  opinion,  death  has  been 
due  to  natural  causes. 

The  certificate  should  be  couched  in  the  following  terms  : — 

Place. 
Date. 

I  hereby  certify  upon  soul  and  conscience  that  on 
at  I  examined  the  body  of  {name)  .     The  body 
was  that  of  a  well-nourished,  healthy,  etc.  person,  apparently  about  years  of 
age.  (Any  external  appearances  indicating  disease,  e.g.  dropsy,  etc.,  should  be 
stated.)  There  were  no  marks  of  external  violence.  From  the  foregoing  examination, 
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and  from  a  consideration  of  the  circumstances  of  the  case,  I  am  of  opinion  that 
death  was  due  to  natural  causes,  namely  to — e.g.  syncope,  the  result  of  chronic disease  of  the  heart. 

Signature. 

When  the  death  is  connected  with  circumstances  of  a  suspicious  nature, 
the  procurator -fiscal  orders  a  post-mortem  examination,  and  generally 
associates  two  medical  men  for  this  object.  The  results  of  this  examination 
are  stated  in  the  form  of  a  Medical  Report,  which  must  be  drawn  up  by 
them,  and  should  be  sent  to  the  procurator-fiscal  within  forty-eight  hours. 

Such  a  report  must  be  on  "  soul  and  conscience  " ;  it  should  contain  only 
facts  observed  in  the  external  and  internal  examination  of  the  body,  and, 
in  the  last  paragraph,  a  simply  expressed  opinion  as  to  the  cause  of  death. 
The  report  must  be  signed  by  both  examiners. 

In  the  investigation  of  cases  of  death  or  of  crime,  the  procurator-fiscal 
has  the  power  to  require  the  attendance  of  a  witness  to  be  examined  or 

"  precognosced  "  by  him  regarding  the  case.  It  should  be  remembered  that 
while  only  statements  of  facts  observed  must  go  into  a  medical  report,  the 
medical  witness,  in  his  precognition,  has  abundant  opportunity  of  expressing 
opinions  and  theories  as  to  the  influence  certain  conditions  present  may 
have  had  in  the  causation  of  death,  and  as  to  the  manner,  etc.,  in  which  injuries 
have  been  inflicted.  The  medical  report  is  a  production  in  any  criminal 
charge,  whereas  a  precognition  is  simply  for  the  use  of  the  counsel  of  the 
party  who  has  obtained  it.  The  agent  for  the  opposite  side  in  any  case 
has  also  a  right  to  precognosce  a  witness  on  behalf  of  his  client,  and  a 
request  to  this  effect  should  never  be  refused  in  criminal  cases ;  but  the 
witness  need  only  reply  to  questions,  and  is  not  bound  to  volunteer 
information. 

As  a  result  of  these  primary  investigations  by  the  procurator-fiscal  no 
further  proceedings  may  be  taken,  or,  on  the  other  hand,  a  person  may  be 
indicted  on  a  criminal  charge.  The  case  may  be  disposed  of  in  the  Sheriff 
Court,  or,  in  more  serious  charges,  it  may  go  before  the  Circuit  Court  or  High 
Court  of  Justiciary.  In  both  instances  the  medical  witnesses  may  be  cited 
to  appear,  and  such  a  citation  must  be  obeyed. 

Fees. — For  a  medical  certificate,  £1  :  Is. 
For  a  post-mortem  examination  and  report,  £2  :  2s. 
For  attendance  at  Sheriff  Court,  £1  :  Is. 
For  attendance  in  the  High  Court  or  Circuit  Court,  £2 :  2s.,  or  £3  :  3s. 

if  the  witness  comes  from  a  distance.  £2  :  2s.  is  allowed  for  the  previous 
day,  if  it  was  impossible  for  the  citation  to  be  obeyed,  by  travelling  from 
home  on  the  day  of  the  trial. 

There  is  no  fixed  scale  for  attendance  in  Police  Courts,  but  as  a  rule  a 
fee  of  10s.  6d.  to  £1 :  Is.  is  allowed. 

For  a  precognition  a  fee  of  £1 :  Is.  is  paid. 
Post-mortem  Examinations. — The  following  directions  should  be  strictly 

attended  to  in  making  medico-legal  post-mortem  examinations. 
The  medical  examiner  should  have  a  written  warrant  from  the 

coroner,  or  the  procurator  -  fiscal,  and  should  take  it  with  him.  No 
unauthorised  or  interested  person  should  be  present  at  the  examination. 
Notes  of  the  examination  should  be  made  at  the  time.  The  body  must  be 
identified,  if  possible,  by  at  least  two  witnesses  before  commencing  the  dis- 

section ;  the  names  of  these  witnesses  must  be  noted.  Every  organ  of  the 
body  must  be  examined,  no  matter  how  apparent  the  cause  of  death  may 
seem.  As  a  general  rule  all  injured  parts  should  be  removed  and  preserved. 
In  cases  of  suspected  poisoning,  absolutely  clean,  wide-mouthed  bottles  or 
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jars  should  be  provided  before  commencing  the  dissection.  Each  organ 
should  be  placed  in  a  separate  jar,  securely  closed,  sealed,  and  labelled 
with  the  nature  of  the  contents,  the  date,  and  signature  of  the  examiners. 

The  whole  of  the  most  important  organs  in  cases  of  suspected  poisoning 
should  be  removed,  e.g.  liver,  kidneys,  brain,  spleen,  stomach,  intestines, 
also  any  urine  present  in  the  bladder,  and  some  of  the  blood.  No  pre- 

servative or  antiseptic  should  be  added.  The  various  substances  removed 
should  be  handed  over  to  the  charge  of  the  police  after  the  examination, 
and  a  receipt  obtained  for  them. 

No  medical  man  should  undertake  an  analysis  in  a  case  of  suspected 
poisoning  unless  he  is  a  practised  chemist. 

In  performing  the  dissection  the  external  appearances  presented  by  the 
body  must  first  be  noted,  more  especially,  any  marks  of  injury,  these  being 
carefully  examined  and  described  as  to  their  size,  position,  condition  of 
surrounding  parts,  etc. ;  also  the  presence  or  absence  of  any  body 
temperature,  rigor  mortis,  post-mortem  lividity  (all  bruises  must  be 
incised  so  as  to  determine  whether  an  actual  extravasation  of  blood  exists  or 

merely  hypostatic  congestion),  and  signs  of  decomposition.  These  various 
phenomena  may  assist  in  determining  the  time  when  death  occurred. 

It  must  be  remembered  that  careless  handling  of  a  body  after  death 
may  cause  both  external  and  internal  injuries,  or  allow  the  contents  of  the 
stomach  to  find  their  way  into  the  air-passages. 

Intekn  al  Examination. — Open  the  thorax  and  examine  the  heart  in  situ, 
then  proceed  to  any  cavity  or  part  which  is  injured  or  in  which  you  suspect 
to  find  the  cause  of  death.  Examine  every  cavity  and  all  organs.  (Unless 
specially  indicated,  e.g.  in  the  case  of  certain  poisons,  and  in  death  from 
tetanus,  it  is  not  essential  in  every  case  to  examine  the  spinal  cord.) 

The  medical  report  should  be  written  out  at  once  and  transmitted  to 
the  procurator-fiscal  within  two  days.  Both  medical  examiners  must 
sign  it ;  if  they  disagree,  each  must  send  a  separate  report. 

The  report  should  be  in  the  following  form : — 
Place.  Date. 

We  hereby  certify  upon  soul  and  conscience  that,  by   instructions    of  the 
procurator-fiscal  of  the  county  of  on        (date)         at 
we  examined  the  body  of  a  (sex)  which  was  identified  in  our  presence  by 

and  by  as  that  of  (name) 

^External   Appearances.  —  General     conformation  and  appearance  :    rigidity, 
lividity,  etc. ;  marks  of  injury  or  violence. 

Internal  Appearances. — Thorax  and  air-passages  :  abdomen,  head,  etc. 
Opinion  as  to  cause  of  death. 

Signatures. 

The  language  of  the  report  should  be  simple  and  clear,  technical  terms 
being  as  far  as  possible  avoided. 

Nothing  but  facts  observed,  and  a  concluding  opinion  as  to  the  cause  of 
death,  must  appear  in  the  report.  The  medical  examiners  are  afforded  an 
opportunity  of  explaining  or  exemplifying  any  points  or  matters  of  opinion 
in  their  precognitions. 

If  mistakes  are  made  in  a  report,  it  is  better  to  rewrite  it,  but  other- 
wise all  alterations  must  be  initialled  on  the  margin. 

In  England  a  written  report  of  a  post-mortem  examination  is  not 

submitted  as  a  rule — a  verbal  statement  is  made  at  the  coroner's  inquest, 
and  this  is  taken  down  in  writing  and  signed,  forming  the  witnesses' 
deposition  in  the  case. 

Medical  reports  in  England  do  not  require  to  be  "  on  soul  and  con- 
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science,"  but  in  Scotland  this  is  essential  in  the  case  of  all  judicial  certificates 
and  reports. 

Advanced  decomposition  of  human  remains  should  not  be  urged  as  an 
excuse  for  not  performing  a  post-mortem  examination.  Valuable  informa- 

tion may  still  be  afforded  in  such  cases. 
In  cases  of  suspected  murder,  when  a  medical  man  is  called  in  to  inspect 

the  body  in  the  actual  locus,  he  must  note  its  position  and  all  surrounding 
circumstances.  Police  officials  should  not  be  relied  upon  to  perform  this 
duty. 

In  giving  evidence  in  court  a  witness  must  remember  that  his  evidence 
must  be  heard  and  understood  by  the  jury,  hence  he  should  speak  clearly 
and  in  language  which  will  be  intelligible  to  them.  He  can  only  refresh 
his  memory  from  notes  which  have  been  taken  at  the  time  of  his  examina- 

tion. There  is  no  exception  made  in  giving  evidence  as  to  matters  of  pro- 
fessional secrecy.  While  the  witness  may  object  to  making  known 

confidential  statements  or  information  obtained  professionally,  he  must 
obey  the  directions  of  the  judge  on  such  matters. 

Dying  Declarations. — When  a  person  who  has  suffered  violence  or 
injury  of  any  kind  is  known  to  be  dying,  the  medical  attendant  should  at 
once  inform  the  police  of  the  fact,  so  that  any  declaration  the  patient  desires 
to  make  may  be  taken  down  by  the  proper  authority.  Such  a  declaration  is 
only  admissible  as  evidence  subsequently,  provided  the  patient  knew  that 
death  was  imminent,  and  believed  that  all  hope  of  recovery  was  gone,  and 
provided  that  he  was  mentally  in  a  condition  to  know  the  nature  and  full 
purport  of  his  dying  words.  The  medical  attendant  must  satisfy  himself  of 
the  existence  of  these  three  conditions.  If  there  is  no  time  to  procure  the 
proper  legal  functionaries,  then  the  medical  man  should  himself  take  down 
the  declaration  in  the  presence  of  two  witnesses,  being  careful,  however, 
not  to  prompt  or  suggest  anything,  but  merely  to  write  down  the  ipsissima 
verba  and  get  the  document  signed,  if  possible,  by  the  patient,  and  those 
present  in  the  room. 

Identity    . 
The  Signs  op  Death  . 

Cooling  of  the  body 

406 
407 
407 

Rigor  Mortis 

Hypostasis  . Putrefaction 

408 
408 409 

Identity. — In  the  case  of  dead  bodies  the  identity  must  always,  if 
possible,  be  determined  before  commencing  a  post-mortem  examination,  and 
as  a  rule  this  is  done  by  relatives  or  friends  of  the  deceased  in  the 
presence  of  the  medical  examiner. 

In  the  case  of  an  unknown  body,  the  medical  examiner,  in  order  to  aid 
future  identification,  must  carefully  note  and  describe  its  external  appear- 

ance in  regard  to  clothing,  ornaments,  general  conformation  and  nutrition, 
stature,  features,  distribution  and  colour  of  the  hair,  colour  of  the  eyes, 
condition  of  the  teeth,  presence  of  any  deformities,  cicatrices,  tattoo  marks, 
or  peculiarities. 

Putrefaction  naturally  tends  to  destroy  such  evidence  of  identity,  but 
even  in  advanced  decomposition  valuable  data  for  identification  may  be 
obtained  from  clothing,  hair,  teeth,  the  presence  of  deformities,  and  from 
the  skeleton,  all  of  which  resist  resolution  for  long  periods.  Even  when 
all  the  soft  tissues  have  disappeared,  the  sex,  age,  stature,  and  the  existence 
of  any  deformity  of  bone  may  be  determined. 

Sex  will  be  indicated  by  the  general  size,  strength,  and  development  of 
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the  skeleton,  but  more  especially  by  an  examination  of  the  pelvis  in  the 
case  of  adults.  The  length  of  the  hair  may  also  afford  an  indication.  The 
age  of  a  skeleton  must  be  determined  by  an  examination  of  the  lower  jaw 
and  of  the  teeth,  the  state  of  ossification  of  individual  bones  and  of  the 
cartilages. 

Cicatrices  and  Tattoo  Marks. — It  is  generally  held  that  injuries  which 
have  involved  a  destruction  of  the  true  skin  leave  permanent  cicatrices, 
while  tattoo  marks  also,  which  have  been  produced  by  the  introduction  of 
insoluble  pigments  into  the  true  skin,  are  also  regarded  as  permanent,  thus 
affording  valuable  evidence  of  identification. 

The  determination  of  the  identity  of  living  persons  is  a  matter  for  the 
police  officer,  except  in  rare  instances  where  medical  evidence  is  required  on 
points  relating  to  the  presence  or  absence  of  cicatrices  and  disappearance  of 
tattoo  marks  or  deformities. 

The  identification  of  criminals  is  now  carried  out  in  most  countries  in 

a  systematic  manner  by  means  of  Bertillon's  method,  which  consists  chiefly 
in  taking  and  classifying  certain  measurements  in  each  prisoner,  e.g.  the 
length  and  breadth  of  the  head,  the  length  of  the  left  fore-finger,  fore-arm, 

and  foot ;  or,  secondly,  by  Galton's  method  of  taking  finger-prints,  or 
impressions  in  ink  of  the  patterns  formed  by  the  minute  markings  of  the 
superficial  layer  of  skin.  Such  patterns  are  constant  and  permanent 
throughout  life,  and  differ  in  every  individual. 

A  combination  of  Bertillon's  and  Galton's  system  probably  affords  the best  and  most  certain  results. 

The  Signs  of  Death. — The  changes  which  occur  in  the  body  after 
death,  or,  as  they  have  been  called,  the  signs  of  death,  are  of  great  practical 
importance,  not  however,  inasmuch  as  they  afford  evidence  of  the  actual 
existence  of  death,  but  because,  from  a  careful  consideration  of  the 
phenomena  which  occur  in  the  body  after  death,  we  are  enabled  to  solve 
or  explain  many  questions  of  great  moment  and  medico-legal  significance. 

The  determination  of  the  existence  of  death  need  offer  no  difficulties  to 

a  medical  man.  The  absolute  cessation  of  respiration  and  of  the  heart's 
action  for  a  period  of  five  minutes  betokens  death.  Only  cases  of  the  most 
profound  syncope,  and  possibly  of  asphyxia,  give  rise  to  any  doubt,  which, 
however,  can  be  set  at  rest  by  the  use  of  the  stethoscope.  So-called  cases 
of  burial  alive  rest  upon  slender  evidence,  and  are  impossible  where  the 
existence  of  death  has  been  certified  by  a  properly  qualified  medical 
man.  Changes  in  the  position  of  limbs,  haemorrhage  from  wounds,  etc.,  and 
the  expulsion  of  the  contents  of  the  pregnant  uterus  after  death,  are 
phenomena  easily  explained  by  physical  laws. 

The  consideration  of  the  post-mortem  changes,  viz.  loss  of  temperature, 
rigidity,  hypostasis,  putrefaction,  which  take  place  in  a  body,  is  chiefly  of 
importance  in  helping  us  to  decide  the  question  which  constantly  arises  in 
medico-legal  practice,  how  long  has  a  body  been  dead  ?  and  also  because 
a  careful  study  of  the  various  phenomena  helps  us  to  explain  many  appear- 

ances which  are  liable  to  give  rise  to  erroneous  opinions. 

Loss  of  temperature  or  post-mortem  cooling  of  the  body. — Except  in  a  few  cases 
in  which  the  temperature  has  been  observed  to  rise  for  a  limited  period  after 
death  (tetanus,  cholera,  brain  affections)  the  body  at  once  commences  to  lose  its 
heat  when  life  departs.  In  other  words,  the  body  being  now  inanimate  matter 
obeys  ordinary  physical  laws  and  assumes  the  temperature  of  the  medium  in  which 
it  is  placed.  As  a  rule,  at  the  ordinary  temperature  of  a  house  this  reduction  in 
temperature  is  accomplished  in  the  course  of  about  15  to  20  hours,  but  the  rate 
of  cooling  is  influenced  greatly  by  the  surrounding  conditions,  e.g.  the  amount 
of  clothing  or  coverings  on  the  body,  the  temperature  of  the  air,  whether  it  has 
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been  lying  in  a  room  or  exposed  to  the  open  air,  etc.  Immersion  in  cold  water 
naturally  causes  rapid  cooling,  and  hence  marked  coldness  of  the  body  has  been 
described  as  a  characteristic  sign  in  death  by  drowning. 

Persons  who  die  suddenly  while  in  robust  health,  also  those  who  are  stout,  cool 
less  quickly  than  the  lean  and  emaciated,  and  persons  who  have  died  from 
exhausting  diseases.  The  very  young  and  the  aged  cool  more  rapidly  than 
adults. 

If  a  body  still  retains  some  body-heat,  we  can  only  give  an  opinion  that  death 
was  recent,  and  fix  approximately  the  time  of  its  occurrence. 

Rigor  Mortis — post-mortem  rigidity. — Immediately  after  death  occurs  all  the 
muscles  in  the  body  become  flaccid,  the  lower  jaw  falls,  the  sphincters  relax,  the 
limbs  are  perfectly  mobile.  Somatic  death  has  occurred,  but  the  tissues  still 
retain  vitality,  e.g.  the  muscles  react  to  electrical  stimuli,  the  glycogenic  function 
of  the  liver  continues,  and  as  seen  in  cases  of  judicial  hanging,  the  heart  may  con- 

tinue beating  for  half  an  hour  even  after  complete  division  of  the  spinal  cord  and 
all  the  internal  structures  of  the  neck.  Gradually,  however,  molecular  death,  or 
death  of  the  tissues,  takes  place,  and  is  ushered  in  by  a  stiffening  or  rigidity  of  all 
the  muscles  in  the  body,  voluntary  and  involuntary — so  called  rigor  mortis.  This 
change  comes  on,  as  a  rule,  in  from  3  to  6  hours  after  death,  and  is  due  to  coagu- 

lation of  the  myosin,  and  possibly  also  to  an  influence  of  the  nervous  system.  The 
muscles  become  firm  and  stiff,  they  stand  out  as  when  strained  in  exertion,  and 
also  contract  to  some  extent. 

Rigor  mortis  comes  on  gradually,  and  usually  attacks  the  muscles  in  the 
following  order  :  the  lower  jaw  and  neck,  the  trunk,  upper  limbs,  and,  lastly,  the 
lower  limbs.  It  passes  off  in  the  same  order  after  lasting  for  a  varying  period  of 
time,  usually  24  to  72  hours,  but  sometimes  it  may  be  present  for  only  an  hour 
or  two,  or  again,  may  last  for  many  days. 

As  a  rule  it  may  be  said  that  the  earlier  it  comes  on,  the  more  quickly  it  dis- 
appears in  any  individual  case. 

Rigor  mortis  has  been  termed  the  death-struggle  of  muscle,  and  this  indicates 
the  chief  cause  of  variation  in  its  time  of  onset  and  period  of  duration. 

In  healthy  vigorous  muscles,  such  as  are  found  in  robust  people  suddenly  killed, 
rigor  mortis  comes  on  slowly  and  lasts  for  a  considerable  time,  whereas  in  states  of 
disease,  or  exhaustion  from  illness  or  fatigue,  the  molecular  life  of  the  tissues  soon 
fails,  rigidity  appears  quickly  and  lasts  a  comparatively  short  time.  Other 
conditions  which  influence  rigor  mortis  are  age — in  the  young  and  old  it  develops 
quickly  and  disappears  soon.  Temperature. — Cold  hastens  its  onset  and  protracts 
its  duration.  Mode  of  death. — Depends  upon  the  state  of  the  muscular  system, 
e.g.  whether  death  has  been  sudden  or  has  resulted  from  lingering  disease  or 
acute  constitutional  disturbance,  as  in  infective  fevers,  etc.  In  the  drowned 
rigidity  often  lasts  for  long  periods,  while  in  death  from  certain  poisons,  e.g. 
strychnia,  a  similar  observation  has  been  made. 

The  involuntary  as  well  as  the  voluntary  muscles  become  rigid,  and  it  is  of 
importance  to  remember  this  in  relation  to  the  post-mortem  examination  of  the 
heart.  Rigidity  in  this  organ  is  influenced  by  the  same  conditions  as  in  the  other 
muscles  of  the  body,  and  its  occurrence  not  only  tends  to  empty  the  heart  of  the 
blood  contained  in  it  at  the  time  of  death,  but  the  rigidity  and  contraction  may 
give  rise  to  the  belief  that  pathological  hypertrophy  of  the  left  ventricle  exists. 

Cadaveric  spasm  is  a  name  given  to  denote  a  condition  not  infrequently 
observed,  the  cause  of  which  is  difficult  to  explain  satisfactorily,  viz.  that  in  some 
forms  of  death  the  period  of  primary  flaccidity  of  the  muscles  (before  the  onset  of 
rigidity)  appears  to  have  been  absent,  the  body  or  portions  of  it  passing  at  once 
into  a  state  of  rigidity.  This  condition  has  been  observed  more  especially  in 
cases  of  injury  of  the  head  and  neck,  and  in  certain  forms  of  acute  suffocation, 
examples  being  frequently  furnished  on  the  field  of  battle  by  soldiers,  who  after 
prolonged  exertion  may  be  found  rigidly  fixed  in  the  position  in  which  they  died, 
and  also  by  suicides  who  may  be  found  clasping  tightly  in  the  hand  the  knife  or 
pistol  with  which  they  have  destroyed  themselves.  This  last  appearance  is  usually 
regarded  as  strong  presumptive  evidence  of  suicide,  since  the  possibility  of  a  hand 
being  made  to  grasp  firmly  and  retain  a  weapon  after  death  is  most  remote. 

Post-mortem  Kvidity,  hypostasis,  post-mortem  staining  is  due  to  the  blood  in  the 
body,  after  the  cessation  ot  the  heart's  action,  obeying  the  action  of  gravity  and 
sinking  in  the  vessels  to  the  most  dependent  parts.  It  is  therefore  a  purely 
physical  phenomenon,  which  takes  place  throughout  the  whole  body,  and  shows 
itself  externally  as  a  livid  discoloration  of  the  skin  in  those  regions  which  are 
situated  lowest,  and  internally  as  a  congestion  and  greater  succulence  of  the 
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tissues  and  organs,  or  portions  of  organs,  which  have  occupied  the  most  dependent 
position  after  death.  Thus  a  body  lying  on  its  back  will  show  lividity  on  the 
posterior  surface  of  the  neck,  trunk,  arms,  and  legs.  In  those  parts  which 
are  pressed  upon  through  the  weight  of  the  body,  the  shoulders,  buttocks,  and 
calves  of  the  leg,  lividity  is  absent,  the  skin  appearing  pale  and  anaemic  amidst 
the  surrounding  lividity.  Pressure  exerted  in  other  ways,  as  by  corsets  in 
women,  garters,  shirt  collars,  etc.,  may  give  rise  to  appearances  which  have  been 
regarded  with  suspicion,  owing  to  the  striking  variations  in  colour  and  markings 
thus  produced.  The  more  blood  a  body  contains,  and  the  greater  its  fluidity  after 
death,  the  more  marked  is  the  development  of  post-mortem  lividity  or  hypostasis. 
Thus  in  cases  of  sudden  death  in  people  of  robust  health — in  all  forms  of  deatli 
from  asphyxia  (in  which  marked  fluidity  of  the  blood  is  a  characteristic  post- 

mortem appearance),  lividity  is  especially  well  marked.  On  the  other  hand,  in 
cases  of  death  from  haemorrhage,  and  in  those  conditions  associated  with  anaemia 
or  rapid  coagulation  of  the  blood,  lividity  develops  slowly  and  is  less  distinct, 
and  may  be  almost  entirely  absent. 

The  colour  of  the  lividity  depends  on  the  colour  of  the  blood,  hence  it  is 
usually  purplish  red,  but  in  death  due  to  CO  and  HCN  poisoning,  the  blood  is  of 
a  pink  or  bright  red  hue,  and  the  colour  of  the  lividity  is  correspondingly  altered. 
In  death  from  cold  and  exposure,  and  also  in  cases  of  drowning,  the  surface  lividity 
is  often  light  red  in  colour. 

In  the  various  organs  of  the  body  a  similar  alteration  in  the  distribution  of  the 
blood  contained  by  them  occurs  after  death,  and  gives  rise  to  a  deeper  colour,  and 
greater  succulence  and  fulness  of  the  vessels  in  the  lower  portions  as  compared 
with  the  upper.  The  appearance  thus  produced  is  apt,  more  especially  in  the 
lungs,  to  give  rise  to  the  opinion  that  we  have  to  deal  with  a  condition  due  to 
disease,  and  care  must  therefore  be  exercised  to  attribute  such  hypostatic  con- 

gestion to  its  proper  cause. 
The  blood  commences  to  gravitate  immediately  after  death  has  occurred,  but 

the  discoloration  of  the  skin  naturally  takes  some  time  to  appear,  usually  only  a 
few  hours,  and  gradually  increases  in  intensity.  If  the  position  of  a  body  is 
altered  within  a  few  hours  after  death,  and  so  long  as  the  blood  is  still  fluid, 
patches  of  lividity  which  have  already  appeared  may  be  made  to  disappear  and 
develop  upon  what  is  now  the  most  dependent  surface  of  the  body.  After 
lividity  is  once  well  developed,  however,  change  in  the  position  of  a  body  can- 

not materially  alter  the  distribution  of  the  gravitated  blood  and  hence  valuable 
evidence  as  to  the  position  which  a  body  has  occupied  after  death  is  obtained  by 
noticing  the  position  of  the  post-mortem  lividity.  Frequently  in  cases  of  over- 

laying, attention  to  this  point  may  afford  corroboration,  or  the  opposite,  of  a 

mother's  story  as  to  the  mode  of  death. 
Distinction  between  Post-mortem  Lividity  and  Bruises. — In  cases  of  murder  there 

is  no  more  important  procedure  to  be  observed  at  the  post-mortem  examination 
than  to  distinguish  between  a  recent  bruise,  the  result  of  violence,  and  post- 

mortem lividity.  However  simple  the  distinction  may  appear  in  certain  cases, 
there  is  only  one  way  of  absolutely  differentiating  the  two  conditions,  viz.  by 
incising  the  skin  and  subcutaneous  tissues  at  the  spot.  By  this  means  we  see 
at  once  whether  we  have  to  deal  with  an  extravasation  of  blood  into  the  tissues 

(bruise),  or  merely  a  congestion  of  blood-vessels  (post-mortem  lividity).  A  bruise 
may  of  course  present  other  points  of  distinction,  such  as  injury  of  the  cuticle  and 
swelling,  while  an  older  bruise  may  show  nuances  of  colour,  but  it  is  a  good  rule 
to  incise  every  suspicious  discoloration  under  all  circumstances. 

Putrefaction. — The  last  post-mortem  phenomenon  and  the  most  absolute  sign  of 
death  is  putrefaction. 

After  rigor  mortis  has  passed  off,  the  muscles  again  become  perfectly  flaccid, 
but  with  this  distinction  as  compared  with  the  flaccidity  present  immediately 
after  death,  viz.  that  they  no  longer  react  to  stimuli ; — they  are  dead,  and  commence 
to  undergo  resolution  or  decomposition. 

The  first  sign  of  putrefaction  usually  observed  is  a  greenish  discoloration  of 
the  lower  part  of  the  abdomen,  except  in  death  by  drowning,  when,  as  a  rule,  the 
change  is  first  seen  in  the  neck  and  face.  The  green  discoloration  spreads 
over  the  abdomen,  which  becomes  distended  with  gas,  the  skin  of  the  neck,  chest, 
and  upper  limbs  then  become  greenish,  while  the  larger  vessels  show  through  the 
skin  as  dark  irregular  lines,  and  the  subcutaneous  tissues  feel  spongy  from 
putrefactive  emphysema,  more  especially  where  the  texture  is  loose,  as  in  the  neck 
and  scrotum. 

The  cuticle  becomes  moist,  raised  in  bullae,  and  peels  off  easily  —  gradually 
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the  skin  becomes  darker  in  colour  and  more  and  more  distended  and  disorganised 
until  it  gives  way,  allowing  of  the  escape  of  the  contained  gases,  after  which  the 
various  soft  parts  rapidly  undergo  resolution.  Internally,  decomposition  of  the 
various  structures  and  organs  is  likewise  proceeding,  but  it  advances  in  them  with 
varying  rapidity,  depending  largely  upon  the  looseness  of  their  texture  and 
amount  of  blood  contained  by  them,  conditions  which  materially  hasten 
resolution. 

The  stomach,  liver,  spleen,  and  intestines  are  the  first  organs  to  show  signs  of 
decomposition.  The  lungs,  heart,  and  kidneys  are  more  resistant,  and  may  remain 
recognisable  for  many  weeks,  or  even  months,  after  death.  The  uterus  is  one  of  the 
most  resistant  organs  in  the  body,  and  in  the  case  of  Harriet  Lane,  murdered  by 
Wainwright,  was  found  recognisable,  and  capable  of  affording  information  relative 
to  her  identity,  a  year  after  her  murder.  Hair,  teeth,  bones,  may  be  found 
practically  unaltered  after  many  years.  The  accumulation  of  gases  of  putrefaction 
in  the  various  cavities  of  the  body  may  exert  very  considerable  pressure,  and  thus 
we  frequently  see  an  escape  of  blood-stained  froth  from  the  mouth  and  nose,  due 
to  pressure  of  the  diaphragm  upwards  by  the  distension  of  the  abdomen,  the  same 
cause  also  tending  to  empty  the  heart  of  its  contained  blood  by  forcing  it  into  the 
large  vessels,  while  it  is  importaut  to  note  that  the  contents  of  the  stomach  may 
be  forced  up  the  oesophagus  in  a  similar  manner. 

The  conditions  which  influence  the  onset  and  progress  of  putrefaction  are 
manifold.  The  primary  cause  is  of  course  the  presence  of  bacteria,  and  hence  it 
may  be  stated  generally  that  any  conditions  which  prevent  or  retard  their  access 
to  the  body,  or  the  presence  of  conditions  unfavourable  to  their  growth,  ipso  facto 
retard  putrefaction. 

Thus  burial,  immersion  in  water,  even  covering  of  the  body  with  tight-fitting 
clothes,  delay  putrefaction. 

Cold  retards,  and  warmth,  especially  when  accompanied  with  moisture,  favours 
decomposition.  The  condition  of  the  body  and  the  cause  of  death  also  exert  a 
great  influence.  Certain  diseased  states,  such  as  septicaemia,  dropsy,  acute  fevers, 
cause  rapid  putrefaction ;  while  persons  whose  tissues  are  badly  nourished,  or  de- 

generated, as  in  chronic  alcoholism,  quickly  undergo  resolution.  Spare  people, 
newly-born  children,  the  aged,  and  those  dying  from  chronic  diseases,  generally 
decompose  slowly. 

Bodies  which  have  been  exposed  to  much  violence  decompose  rapidly,  but  if  a 
considerable  loss  of  blood  has  taken  place,  this  tends  to  produce  an  opposite  effect. 
In  death  from  certain  poisons,  e.g.  arsenic,  the  body  is  said  to  remain  fresh  for  a 
long  period,  but  this  result  can  only  occur  after  prolonged  administration,  and  not 
in  cases  of  acute  poisoning. 

It  is  impossible  to  fix  definite  periods  of  time  for  the  onset  and  progress  of 
putrefaction.  In  this  country  the  first  green  discoloration  of  the  abdomen  usually 
appears  in  from  24  to  72  hours,  and  the  subsequent  progress  depends  on  the 
surrounding  conditions  and  influences  mentioned  above.  In  exceptional  cases,  in 
summer,  the  whole  body  may  be  green  and  distended  with  gas  within  24  hours, 
while  sometimes  in  winter,  after  the  lapse  of  a  week  a  body  may  show  no  alteration. 
Such  facts,  viz.  the  variations  observed  in  bodies,  dead  from  the  same  cause  for 
the  same  number  of  hours,  and  placed  under  the  same  conditions,  make  it  im- 

possible to  speak  dogmatically  as  to  the  period  of  time  which  has  elapsed  since 
death. 

Putrefaction  in  water  differs  from  that  in  air  inasmuch  as  it  takes  place  more 
slowly  owing  to  bacteria  being  more  or  less  excluded  from  the  body,  and  practically 
it  may  be  said  that  the  changes  take  place  twice  as  slowly  as  in  air.  Of  course  if 
a  body  is  only  partially  immersed  or  is  floating  on  the  surface,  putrefaction  will 
advance  more  rapidly. 

It  has  been  generally  observed  that  putrefaction  in  the  drowned  appears  first, 
and  advances  most  rapidly,  in  the  neck  and  face,  and  it  is  a  frequent  occurrence 
for  bodies  to  be  recovered  from  water  with  nearly  the  whole  of  the  soft  parts  of  the 
face  and  exposed  hands  and  feet  destroyed,  while  the  trunk  and  limbs  which  are 
covered  by  clothes  may  present  an  almost  perfectly  fresh  appearance.  This  is 
accounted  for  partly  by  the  early  onset  of  putrefaction  in  the  face  and  neck,  and 
also  by  the  action  of  rats,  fish,  etc.,  from  the  latter  of  which  causes  the  clothing 
affords  an  effectual  protection.  However  slight  the  putrefaction  may  appear  to  be 
when  a  body  is  recovered  from  water,  it  must  be  remembered  that  on  subsequent 
exposure  to  the  air,  putrefactive  changes  take  place  with  great  rapidity,  and  hence 
it  is  important  to  secure  identification  of  the  body  as  soon  as  possible. 

A  change  which  is  sometimes  found  in  bodies  which  have  been  lying  in  water 
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or  moist  soil  is  the  transformation  of  the  soft  parts  into  a  waxy  or  cheese-like 
substance  called  adipocere.  The  whole  body  or  portions  of  it  may  be  so  trans- 

formed, the  parts  retaining  their  original  shape  and  form.  It  is  a  very  permanent 
substance,  has  little  or  no  smell,  and  requires,  in  this  climate  at  any  rate,  a  con- 

siderable time  (six  weeks  to  six  months)  to  form  (see  also  "Adipocere,"  vol.  i.). 
Mummification. — Instead  of  a  body  undergoing  the  usual  colliquative  decomposi- 

tion, it  may,  when  exposed  to  a  dry  atmosphere,  mummify  or  desiccate.  The  body 
dries  and  shrivels  up,  and  when  the  process  is  completed,  it  tends  to  crumble  to  a 
fine  dust.  There  is  little  or  no  smell  during  the  process,  which  in  this  country 
seldom  occurs  except  in  the  case  of  the  bodies  of  infants. 

Effect  of  Putrefaction  on  Injuries. — One  of  the  first  effects  of  putrefaction  in  the 
body  is  to  cause  a  transudation  and  imbibition  into  surrounding  tissues  of  the 
blood-colouring  matter  and  serum  from  the  vessels,  and  hence  with  the  advance  of 
putrefaction  all  the  organs  and  tissues  present  a  uniformly  diffused  pink  or 
reddish  coloration,  and  in  the  serous  cavities,  e.g.  pericardium,  pleurae,  abdomen, 
a  quantity  of  blood-stained  fluid  is  found. 

In  extravasated  blood  the  same  process  of  transudation  and  imbibition  takes 
place,  and  thus  bruises  may  appear  to  increase  in  size  and  become  more  distinct 
after  death. 

In  the  stomach  putrefactive  changes  {i.e.  transudation  and  imbibition  of  the 
blood-colouring  matter,  and  transformation  of  haemoglobin  into  methaemoglobin 
and  haematin)  give  rise  very  frequently  to  appearances  and  discolorations  which 
are  liable  to  be  mistaken  for  the  effects  of  poisoning.  The  uniformity  and 
diffuseness  of  the  discoloration,  absence  of  capillary  injection,  and  of  injury 
to  the  mucous  membrane  will  generally  indicate  the  nature  of  the  appearance  in 
such  cases. 

In  injuries  where  there  has  been  division  or  destruction  of  tissues,  evidence  of 
the  injury,  and  its  natui'e,  may  remain  even  in  advanced  stages  of  putrefaction, 
although  it  will  be  impossible  to  decide  whether  it  was  produced  during  life  or 
after  death. 

During  recent  years  a  study  has  been  made  of  the  insects  which  attack  bodies 
after  death,  or,  as  Megnin  calls  it,  the  Fauna  of  the  Cadaver. 

Brouardel  testifies  to  the  good  results  which  have  accrued  in  several  cases  from 
a  study  of  these  insects,  whereby  a  close  approximation  to  the  actual  date  of  death 
was  obtained  long  after  its  occurrence.  Different  kinds  of  insects  are  attracted 
to  the  body  by  products  formed  at  successive  stages  of  putrefaction,  and  hence  by  a 
knowledge  of  this  fact  and  of  entomology  it  is  possible  with  considerable  accuracy 
to  estimate  the  period  of  time  which  coincides  with  the  presence  of  various  insects 
and  larvae  found  among  the  remains. 

Wounds  and  Injuries 

General  Considerations  .         .     411  [  Accident,  Suicide,  or  Murder  .     413 
Causes  of  Death  .  .  .412  J  Ante-  and  Post-mortem  Wounds     .     415 

General  Considerations. — The  term  wound  in  a  legal  sense  includes  any 
form  of  injury  caused  by  violence,  the  words  of  the  statute  referring  to  this 

subject  being,  "  Whosoever  shall  by  any  means  whatsoever  wound  or  cause 

grievous  bodily  harm  to  a  person."  Thus  not  only  are  wounds,  surgically 
so  called,  viz.  incised,  contused,  punctured,  and  lacerated  wounds,  included 
in  the  meaning  of  the  statute,  but  also  bruises  without  injury  to  the  skin, 

concussions,  fractures,  ruptures  of  internal  organs,  burns  and  injuries  pro- 
duced by  fire-arms.  It  is  also  not  necessary  that  any  weapon  should 

be  employed  in  order  to  produce  wounding,  the  words  of  the  statute  being 

"  by  any  means  whatsoever." 
The  use  of  a  weapon  in  an  assault,  especially  one  well  known  to  be 

capable  of  inflicting  serious  injury,  such  as  a  knife  or  fire-arm,  is  undoubtedly 
regarded  as  an  aggravation,  since  it  indicates  more  or  less  intent  to  do 
serious  injury,  but  proof  of  the  use  of  a  special  weapon  is  not  necessary  in 
charges  of  assault,  the  result  of  the  violence,  however  caused,  and  the  intent 
regulating  as  a  rule  the  gravity  of  the  offence. 
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In  giving  evidence  in  cases  of  wounding  or  injury,  the  medical  witness 
will  usually  have  no  difficulty  in  conveying  to  the  court  his  opinion  as  to 

the",  gravity  of  the  injury  in  any  individual  case.  In  all  cases  where 
there  is  danger  to  life  this  fact  should  be  at  once  intimated  to  the  police — 
firstly,  in  order  that  the  case  may  not  be  disposed  of  summarily,  so  that  a 
charge  of  murder  or  manslaughter  may  be  preferred  in  the  event  of  the 
death  of  the  injured  party ;  and,  secondly,  in  order  that  a  dying  declaration 
may,  if  possible,  be  taken. 

In  forming  an  opinion  as  to  "  danger  to  life,"  it  must  be  borne  in  mind 
that  imminent  danger  is  meant,  not  the  possible  death  of  the  person  from 
some  remote  or  secondary  cause.  Thus  a  compound  fracture  of  the  skull 
or  a  rupture  of  the  intestine  would  be  undoubtedly  imminently  dangerous 
to  life,  while  one  would  scarcely  describe  as  such  a  fracture  of  the  ribs  or  of 
the  thigh,  although  both  frequently  end  in  death. 

It  is  often  an  advantage  in  giving  evidence  on  injuries  in  civil  cases  to 
have  some  system  of  classification  in  mind,  and  the  following,  taken  from 
the  Erench  code,  is  useful  for  the  purpose : — 

1st  Class.   Slight,  i.e.  not  incapacitating  from  work  more  than  20  days. 
2nd  Class.  Serious,  i.e.  incapacitating  from  work  more  than  20  days. 

(a)  Completely  curable. 
(b)  Incompletely  curable. 

3rd  Class.  Mortal. 

Causes  of  Death  from  Wounds. — In  cases  of  death,  as  a  result  of  violence, 
it  is  essential  that  the  actual  cause  of  death  be  determined.  It  is  not 

sufficient  to  state  that  a  certain  injury  produced  death ;  the  reason  why  death 
resulted  from  the  injury  must  be  determined.  In  many  cases  there  is  no 
difficulty  in  at  once  discovering  the  cause  of  death,  but  in  others,  especially 
where  the  injuries  appear  to  be  slight,  and  not  of  a  character  usually  regarded 
as  fatal,  the  question  is  not  so  easily  answered. 

We  may  classify  the  causes  of  death  into  primary  and. secondary. 
Primary  causes  are  haemorrhage,  shock  and  injury  to  a  vital  organ. 
Haemorrhage. — This  cause  is  usually  apparent,  and  apart  from  external 

evidence  of  copious  bleeding  it  is  characterised  post-mortem  by  (1)  very 
faint  and  circumscribed  lividity;  (2)  pallor  of  the  lips,  conjunctivae  and 
mucous  membranes,  and  general  blanching  of  the  body ;  (3)  emptiness  of 
the  heart  and  great  vessels  from  blood ;  (4)  marked  decrease  of  blood  in  all 
the  internal  organs,  giving  them  a  pale,  shrunken  appearance. 

In  bodies  much  decomposed  absence  of  blood  in  the  heart  and  large 
vessels  does  not  necessarily  betoken  death  from  haemorrhage,  as  the  blood  is 
the  first  constituent  of  the  body  to  disappear  in  putrefaction. 

The  amount  of  blood  lost  does  not  necessarily  determine  the  cause  of 
death.  A  sudden  loss  is  more  fatal  than  a  loss  amounting  to  the  same  quantity, 
effused  gradually ;  while  a  loss  of  blood  that  may  prove  fatal  to  one  person  does 
not  necessarily  cause  death  in  another.  A  strong  robust  person  may  recover 
from  a  loss  which  is  fatal  to  a  weak,  anaemic  woman.  The  amount  lost  must 
always  be  considered  in  relation  to  the  age  and  constitution  of  the  person 
affected.  A  person  may  die  from  haemorrhage  without  any  external  loss  of 
blood,  as  in  wounds  of  the  thoracic  vessels,  and  in  ruptures  of  the  liver  or 
of  extra-uterine  gestations.  The  situation  in  which  blood  is  effused  is  also 
of  importance  both  as  regards  the  amount  of  blood  and  the  fatal  result,  as, 
for  example,  in  apoplexy,  or  in  haemorrhage  into  the  pericardium,  where  the 

effused  blood  acts  mechanically  by  preventing  the  heart's  action. It  must  also  be  borne  in  mind  that  in  cases  of  severe  maltreatment  the 
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total  quantity  of  blood  lost  from  several  small  wounds,  or  effused  in  the 
form  of  bruises  in  various  parts  of  the  body,  may  be  sufficient  to  produce 
death  from  haemorrhage. 

Shock. — In  shock  death  results  from  paralysis  or  sudden  stoppage  of  the 
heart,  caused  reflexly  through  excessive  stimulation  of  peripheral  sensory 
nerves.  Death  from  shock  most  often  results  from  severe  injuries,  but  it 
may  also  occur  from  comparatively  slight  injuries  or  violence.  The  post- 

mortem appearances  are  not  characteristic,  and  practically  the  diagnosis 
must  be  based  upon  the  nature  of  the  violence  and  circumstances  of  the 
case,  combined  with  the  absence  of  any  pathological  condition  sufficient  to 
account  for  death.  A  point  of  importance  to  be  kept  in  view  is  the  time 
which  elapses  between  the  infliction  of  the  violence  and  death,  the  lapse 
of  any  considerable  interval  rendering  death  from  other  causes  more 
probable. 

The  condition  of  the  heart  should  always  be  carefully  examined  in  such 
cases,  since  sudden  death  is  very  common  in  diseased  states  of  the  organ, 
more  especially  when  fatty  degeneration  of  the  muscle  is  present. 

Death  from  shock  sometimes  occurs  after  very  slight  violence,  which 
leaves  no  trace  upon  the  body,  e.g.  a  blow  on  the  epigastrium  or  on  the 
testicles,  while  it  has  also  occurred  from  such  a  simple  operation  as  making 
a  per  vaginam  examination,  although  in  such  cases  the  fatal  shock  is  prob- 

ably analogous  to  that  which  results  from  great  mental  emotion. 

Injury  to  a  Vital  Organ. — Such  as  the  brain,  spinal  cord,  the  heart,  and 
lungs. 

Sometimes  the  cause  of  death  is  found  in  some  pre-existing  pathological 
condition,  such  as  heart  disease,  rupture  of  an  aneurysm,  apoplexy,  etc.  In 
such  cases  the  questions  which  the  medical  examiner  will  have  to  answer 
will  be — (1)  Was  the  violence,  apart  from  the  diseased  condition,  in  itself 
capable  of  causing  death,  or  producing  serious  injury?  or  (2)  Did  the 
violence  contribute  to  or  accelerate  death  ?  In  such  cases  the  law  lays  stress 
upon  any  evidence  of  malice  or  intent  to  injure. 

Secondary  Causes  of  Death.  —  These  include  inflammatory  processes, 
meningitis,  pneumonia,  peritonitis,  septicaemia,  pyaemia,  erysipelas,  tetanus, 
delirium  tremens,  exhaustion,  surgical  operations,  etc. 

According  to  English  law  a  man  is  answerable  for  the  death  of  any 
person  he  has  injured,  provided  death  takes  place  within  a  year  and  one 
day,  and  is  attributable  directly  or  indirectly  to  the  violence. 

Some  secondary  causes  of  death  are  practically  unavoidable,  e.g.  periton- 
itis in  wounds  of  the  intestines ;  others  are  avoidable,  or  the  chances  of  their 

occurring  are  remote,  e.g.  tetanus.  Delirium  tremens  is  the  result  of  a  man's 
previous  intemperate  habits ;  an  operation  may  not  be  performed  in  as 
favourable  surroundings,  or  so  skilfully,  as  modern  advances  in  surgery 
demand ;  but  with  reference  to  all  these  considerations,  the  law  maintains 
the  view  that  a  person  who  inflicts  violence  on  another  must  abide  by  all 
the  consequences  of  his  act.  Only  where  it  can  be  proved  that  the  secondary 
cause  of  death  was  due  to  the  wilful  disregard  of  ordinary  care  on  the  part 
of  a  patient  after  due  warning  of  the  consequences  is  an  accused  person 
relieved,  of  responsibility.  With  reference  to  the  responsibility  of  medical 
men  for  the  death  of  a  patient,  as  the  result  of  an  operation,  evidence  in 
such  a  case  must  prove  not  mere  want  of  skill,  nor  even  that  death  was  due 
to  a  mistake  on  the  part  of  a  medical  man,  but  that  there  was  gross 
carelessness  or  ignorance  and  disregard  of  ordinary  recognised  rules  of 
practice. 

The  Question  of  Accident,  Suicide,  or  Murder. — In  all  forms  of  violent 
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death  a  decision  on  this  question  is  of  primary  importance,  since  it  at  once 
determines  the  subsequent  procedure.  The  chief  points  which  will  help  to 
decide  the  question  in  regard  to  wounds  are  the  situation,  direction,  nature, 
and  extent  of  the  wound,  together  with  a  consideration  of  the  circumstances  of 
the  case,  such  as  the  position  of  the  body  or  weapon,  marks  of  blood  upon 
clothes  and  surrounding  objects,  and  finally  the  presence  or  absence  of  signs 
of  a  struggle.  With  reference  to  the  solution  of  this  question,  much  will 
depend  upon  the  common  sense  and  acumen  of  the  examiner  in  each 
particular  case,  but* the  following  general  considerations  must  be  kept  in 
mind. 

Situation  of  the  Wound. — Accidental  wounds  may  be  situated  practically 
anywhere,  and  the  circumstances  will  generally  afford  sufficiently  clear 
evidence  of  their  accidental  nature.  The  suicidal  wound  is  usually  situated 
in  the  front  of  the  body,  in  an  easily  accessible  and  vital  position.  Thus 
the  head,  throat,  and  chest  are  favourite  situations ;  on  the  other  hand, 
extraordinary  and  most  unlikely  parts  are  sometimes  Chosen  by  suicides, 
especially  by  the  insane.  Homicidal  injuries  may  be  in  any  part  of  the 
body. 

Direction  of  the  Wound. — This  is  a  most  important  point  to  decide, 
and  in  penetrating  wounds  the  direction  should  be  determined  by  a  dissec- 

tion of  the  surrounding  parts  rather  than  by  passing  probes  into  the  wound. 
All  descriptions  as  to  size  and  direction  must  refer  to  well -recognised 
anatomical  landmarks.  Some  directions  of  wounds  are  consistent  with 

suicide  by  a  right  or  by  a  left-handed  person  as  the  case  may  be,  others  are 
unusual  in  suicide  and  hence  presumptive  of  murder,  while  wounds  having 
a  certain  direction  we  may  decide  at  once  could  only  be  produced  by  the 
hand  of  another  person. 

In  cut  throat,  a  wound  running  from  immediately  below  the  angle  of 
the  jaw  upon  the  left  side  downwards  and  forwards  across  the  middle  line 
of  the  neck  at  the  level  of  the  upper  border  of  the  thyroid  cartilage  is 
typical  of  suicide,  whereas  a  wound,  running  from  below  upwards  and 
across  the  neck  is  unusual  in  suicide  and  presumptive  of  homicide.  Suicidal 
stabs  of  the  chest  usually  run  from  above  downwards  and  inwards,  and  a 
direction  from  below  upwards  and  inwards  should  excite  suspicion. 

Nature  and  Extent  of  Wounds. — The  nature  and  extent  of  some  injuries 
are  quite  irreconcilable  with  accident  or  suicide,  and  we  have  no  difficulty  in 
.attributing  them  to  violence  inflicted  by  another.  It  is  true  that  suicides 
may  inflict  extensive  injuries  upon  themselves  by  precipitation  from  a 
height,  but  even  where  the  circumstances  render  this  possible,  the  injuries 
in  their  nature  and  extent  may  be  inconsistent  with  such  a  mode  of 
production. 

In  considering  the  nature  and  extent  of  injuries  we  must  always  have 
in  view  their  relative  power  to  cause  death  rapidly,  or  to  produce  un- 

consciousness and  inability  to  perform  movements,  since,  while  a  suicide 
may  cause  a  large  number  of  severe  wounds  upon  himself,  it  is  highly 
improbable  that  he  could  produce  two  or  more  wounds,  each  of  which  would 
cause  rapid  unconsciousness  or  prove  immediately  fatal. 

It  cannot,  however,  be  too  strongly  insisted  upon  that  suicides,  and 
especially  insane  people,  have  caused  upon  themselves  injuries,  which  from 
their  extent,  situation,  and  nature  are  almost  beyond  credibility ;  and  hence, 
even  in  the  case  of  injuries,  which  appear  to  be  only  capable  of  production 
by  a  second  party,  caution  should  be  exercised  in  expressing  a  definite 
opinion. 

With   regard  to  the  circumstantial  evidence,  viz.  the   position   of  the 
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body,  and  of  a  weapon,  marks  of  blood  and  traces  of  a  struggle,  the 
evidence  of  a  medical  man  will  only  be  of  real  value  if  he  has  an  opportunity 
of  observing  the  facts  for  himself  before  the  body  or  the  locus  is  in  any  way 
interfered  with.  The  evidence  of  a  careful  observer  in  such  matters  may  be 
of  the  utmost  importance,  and  the  duty  should  not  be  relegated  to  a  police 
officer. 

The  position  of  a  body  may  be  inconsistent  with  a  supposed  accident  or 
with  suicide,  thus,  for  example,  when  it  is  found  with  severe  contusions  and 
fractures  upon  it,  in  a  place  where  there  was  no  possibility  of  a  fall  or 
similar  cause  producing  them.  The  position  of  a  weapon  in  regard  to  a 
body  may  be  of  great  significance :  if  found  firmly  grasped  in  the  hand,  this  is 
evidence  very  strongly  presumptive  of  suicide ;  while  in  all  cases  of  suicide 
where  the  wound  is  a  mortal  one,  causing  immediate  collapse  or  unconscious- 

ness, it  is  essential  that  the  weapon  should  be  found  close  to  the  body.  The 
weapon  must  also  be  compared  with  the  wound,  and  the  point  determined 
whether  it  was  capable  of  causing  the  injuries  and  bears  traces  of  having 
been  used,  e.g.  presence  of  blood  stains,  foreign  particles,  hairs,  etc.  Marks 
of  blood  upon  the  deceased  should  be  consistent  with  the  character  of  the 
wound,  and  its  situation  on  the  body,  while  blood  stains  on  surrounding 
objects  must  be  regarded  from  the  standpoint,  of  whether  they  could  have 
been  produced  by  the  deceased  after  infliction  of  the  injuries  upon  himself. 
Signs  of  a  struggle  strongly  suggest  homicide,  and  they  are  usually 
apparent,  not  only  in  the  room  or  surroundings,  but  also  upon  the  person  of 
the  deceased.  It  must  be  noted  that  they  do  not  generally  consist  of 
serious  injuries,  but  often  of  slighter  marks  of  violence,  scratches,  superficial 
abrasions  and  bruises,  and  in  the  case  of  assaults  with  sharp  cutting  instru- 

ments, the  hands  and  fingers  will  frequently  be  found  cut  from  attempts  to 
ward  off  the  weapon.  At  the  same  time  we  must  remember  that  suicides 
frequently  employ  two  or  more  different  methods  to  accomplish  the  act,  and 
inflict  a  variety  of  injuries  upon  themselves. 

Power  of  Locomotion  and  Volition  after  Wounds  and  Injuries. — This  is  a 
question  for  consideration  in  cases  of  doubtful  suicide,  where,  from  marks  of 
blood,  etc.,  there  has  evidently  been  movement  of  the  body  after  the  receipt 
of  severe  injury.  Great  care  must  be  exercised  in  giving  an  opinion,  as 
numerous  cases  are  on  record  in  which,  after  injuries  of  the  brain  and  loss 
of  brain  matter,  after  extensive  wounds  of  the  heart,  and  after  suicide  by 
cut  throat  with  division  of  the  large  vessels  of  the  neck,  the  person  has  been 
able  to  walk  some  distance  and  to  perform  voluntary  acts,  such  as  the 
infliction  of  further  injuries  on  himself,  etc. 

Distinction  between  Wounds  caused  during  life  and  those  produced  after 
death. — Injuries  may  be  produced  on  a  body  after  death  accidentally  in  a 
variety  of  ways,  and  unless  their  true  character  is  recognised  they  may  lead  to 
erroneous  opinions  in  regard  to  the  cause  of  death.  Thus  forcible  movement 
of  parts  of  the  body  fixed  by  rigor  mortis  may  easily  produce  ruptures  of 
muscles,  e.g.  the  platysma,  biceps,  etc.  Abrasion  of  the  cuticle  after  death 
will  cause  the  portion  of  the  skin  thus  denuded  to  dry  up  and  become  of  a 
brown  colour  and  parchment-like  consistence,  on  superficial  examination  not 
dissimilar  from  an  abrasion  produced  during  life.  It  is  possible  also  by 
rough  handling  of  a  body  to  produce  bruises,  contusions,  and  fractures, 
although  as  a  general  rule  a  greater  amount  of  force  is  required  to 
produce  such  injuries  after  death  than  during  life. 

Of  course  it  is  also  possible  that  stabs,  cuts,  and  other  injuries  may  be 
produced  after  death. 

The  great  difference  between  all  ante-  and  post-mortem  injuries  is  to  be 
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found  in  the  amount  of  blood  effused.  The  characteristics  of  a  wound 

produced  during  life  are : — 1.  Bleeding  more  or  less  copious.  2.  Coagula- 
tion of  the  effused  blood.  3.  Suffusion  of  the  edges  of  the  injured  tissues 

with  blood.  4.  More  or  less  swelling.  5.  Retraction  of  divided  skin  and 
muscles. 

In  a  wound  produced  several  hours  after  death  there  may  be  some 

bleeding,  but  it  is  due  to  physical  causes — the  action  of  gravity — and  never 
partakes  of  the  character  of  haemorrhage  occurring  during  life  while  the 
action  of  the  heart  continues.  It  is  always  comparatively  small  in  amount, 
and  can  only  occur  so  long  as  the  blood  is  fluid.  Thus  post-mortem  bruises 
are  never  of  large  size,  and,  except  immediately  after  death,  will  not  occur 
at  all  unless  on  dependent  parts  of  the  body. 

Further,  there  will  be  no  injection  or  suffusion  of  the  edges  of  the 
wound,  for  the  reason  above  indicated.  There  is  no  swelling — any  blood 
which  has  escaped  does  not  coagulate,  or  only  very  loosely,  and  there  will  be 
no  retraction  of  the  edges  of  the  skin  or  muscles,  unless  such  retraction 
happens  to  be  produced  by  mechanical  causes,  such  as  the  effect  of 
pressure,  position  of  the  limbs,  etc. 

The  greatest  difficulty  will  arise  when  a  distinction  has  to  be  made 
between  wounds  caused  immediately  prior  to  death  and  those  inflicted 
shortly  afterwards.  In  both  cases  the  condition  of  the  tissues  is 
to  all  intents  and  purposes  the  same,  and  the  appearances  very  similar ; 
therefore,  all  that  can  be  safely  affirmed  in  such  cases  is,  that  the  injuries 
were  produced  either  immediately  before  or  shortly  after  death. 

Vakiotts  Kinds  of  Wounds  or  Injuries 

Abrasions  are  injuries  of  the  cuticle  or  superficial  layer  of  the  skin. 
They  are  frequently  associated  with  bruises  or  contusions,  and  may  be 
caused  by  very  slight  violence ;  but,  on  the  other  hand,  there  may  be  no 
abrasion  of  the  cuticle  at  the  places  where  blows  of  great  force  and  violence 
have  been  delivered,  as  is  often  most  strikingly  seen  in  persons  who  have 
been  run  over  by  vehicles  or  have  fallen  from  a  height.  Eecent  abrasions 
have  a  moist  surface  and  show  signs  of  bleeding ;  after  a  time  they  become 
covered  with  a  brown  scab,  around  which  there  is  some  redness  and  swelling. 
After  death,  abrasion  of  the  cuticle  will  give  rise  to  a  brown  parchment-like 
area,  very  similar  to  an  injury  produced  during  life,  but  differing  from  the 
latter  inasmuch  as  it  shows  no  signs  of  bleeding  or  vital  reaction. 
Unless  care  is  used,  however,  such  post-mortem  abrasions  may  easily  be 
attributed  to  violence  exerted  during  life. 

Bruises  and  Contusions. — A  bruise  is  an  extravasation  of  blood  into  the 
skin  or  other  structures,  caused  by  violence.  The  term  contusion  includes 
bruising,  but  implies  more  extensive  injury  to  the  soft  structures  than  mere 
rupture  of  blood-vessels.  A  bruise  does  not  necessarily  appear  as  a  result 
of  violence,  even  of  a  severe  nature.  It  is  very  common  to  see  bodies 
which  have  fallen  from  a  height,  and  which  have  sustained  fatal  internal 
injuries,  with  no  external  signs  of  bruising — this  may  be  accounted  for  by 
the  fact  of  death  having  occurred  immediately ;  but  in  other  cases  where 
death  is  delayed,  or  recovery  takes  place,  no  bruising  may  appear,  as  for 
example  in  violence  exerted  on  the  abdomen.  A  man  who  jumped  over  a 
window  and  fell  37  feet,  was  taken  to  the  hospital,  examined  and  dismissed, 

as  he  showed  no  signs  of  injury.  On  returning  home,  three  hours  after- 
wards, he  went  to  his  room  and  cut  his  throat.     At  the  post-mortem,  there 
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was  found  fracture  of  several  ribs,  rupture  of  the  liver,  and  other  severe 
internal  injuries. 

Bruises  are  more  easily  produced  on  delicate  persons,  women  and 
children,  than  in  those  whose  tissues  are  firm  and  healthy.  Very  slight 
force  may  cause  a  bruise  in  a  delicate  person,  or  in  situations  where  the 
textures  are  loose  and  vascular,  such  as  the  scrotum.  In  certain  diseases 

— scurvy,  purpura,  haemophilia — extravasations  of  blood  may  occur  spon- 
taneously; and  even  in  healthy,  strong  persons  hemorrhages  may  occur  from 

a  sudden  strain  or  exertion  apart  from  direct  violence,  e.g.  hemorrhages 
under  the  conjunctiva  in  whooping-cough. 

A  bruise  generally  appears  at  the  seat  of  injury,  and  if  superficial,  a 
purplish  discoloration  develops  in  the  course  of  a  short  time ;  deeper- 
seated  bruises  take  longer  to  show  on  the  surface,  and  frequently,  if 
situated  in  the  upper  or  lower  limbs,  the  extravasated  blood  gravitates  in 
the  tissues  and  shows  externally  at  a  point  considerably  removed  from 
that  which  received  the  violence.  A  common  example  of  this  may 
frequently  be  seen  in  blows  delivered  on  the  forehead  or  eye-brow,  causing 
a  deep  discoloration  of  both  eyes  under  the  lower  lid.  The  size  of  a  bruise 
is  not  always  an  index  to  the  degree  of  violence  used,  since  the  amount  of 
extravasation  depends,  to  a  great  extent,  upon  the  looseness  and  vascularity 
of  the  tissues  and  the  constitution  of  the  individual. 

The  age  of  a  bruise  may  be  judged  by  the  change  in  colour  which  the 
extravasated  blood  undergoes,  due  to  alteration  in  the  blood  pigments. 
These  changes  commence  at  the  periphery  where  the  layer  of  blood  is 
thinnest,  and  consist  in  a  gradual  passing  from  purple  to  brown  and 
finally  lemon  colour. 

The  more  superficial  the  bruise,  the  quicker  this  change  in  colour  takes 
place,  i.e.  in  the  course  of  two  or  three  days ;  but  in  deep-seated  extravasa- 

tions no  colour-transformation  occurs  at  all.  In  ecchymosis  under  the 
conjunctiva,  the  hEemoglobin  is  kept  oxygenated  by  the  air,  and  remains  of 
a  bright  scarlet  colour  until  the  blood  becomes  gradually  absorbed. 

Incised  wounds  are  produced  by  cutting  instruments,  and  are,  as  a  rule, 
linear,  their  length  being  greater  than  the  depth.  The  edges  are  regular, 
and  the  wound  gapes  more  or  less,  according  to  its  position  on  the  body 
and  the  structures  injured.  Irregularity  of  the  edges  may  be  produced  by 
a  very  blunt  knife,  or  from  folds  of  skin  having  been  cut  through.  All 
apparently  incised  wounds  are  not  produced  by  sharp  cutting  instruments. 
A  blow  on  the  scalp  with  a  blunt,  rounded  or  flat  instrument,  or  a  fall  upon 
hard  ground,  may  produce  a  wound  similar  to  an  incision,  due  to  a  splitting 
of  the  scalp  at  the  seat  of  injury.  Careful  observation  will  enable  the 
distinction  to  be  made,  owing  to  the  latter  form  of  wound  frequently 
exhibiting  some  irregularity  of  the  edges  and  isolated  bands  of  undivided 
tissue  bridging  across  the  two  sides  of  the  wound. 

Wherever  soft  tissues  are  situated  immediately  over  bone,  e.g.  the 
scalp,  face,  shin  or  external  genital  organs  of  the  female,  any  blunt  rounded 
weapon  or  violence  applied  is  liable  to  produce  an  injury  similar  to  an 
incised  wound.  In  the  case  of  a  woman,  a  kick  from  behind  on  the  private 
parts,  even  through  the  clothes,  has  frequently  caused  a  cut  on  the  inner 

surface  ~bi  the  labium,  which  has  been  mistaken  for  a  wound  produced  by  a cutting  weapon  introduced  into  the  vulvae. 
Punctured  wounds,  stabs,  are  characterised  by  their  depth  greatly 

exceeding  the  size  of  the  surface  wound.  They  may  be  caused  by  sharp 
pointed  weapons,  by  blunt  conical  instruments,  such  as  a  poker,  or  by  pieces 
of  glass,  crockery,  etc. 
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In  the  case  of  a  puncture  caused  by  a  blunt  weapon,  such  as  a  poker, 
the  external  wound  on  the  skin  does  not  correspond  in  shape  with  the 
weapon  as  is  the  case  in  stabs  with  sharp  pointed  weapons.  The  skin  splits 
at  the  point  where  the  instrument  penetrates,  and  a  slit-like  wound  is  the 
result,  with  sharp  angled  ends,  and  hence  the  injury  is  liable  to  be 
attributed  to  the  use  of  a  sharp  weapon.  The  length  of  the  slit  will  be 
proportional  to  the  circumference  of  the  penetrating  instrument,  but  the 
wound  often  appears  comparatively  small  owing  to  stretching  of  the  skin 
before  it  is  perforated.  The  direction  in  which  the  skin  sprits  depends 
upon  the  situation  in  the  body,  for  it  has  been  shown  that  skin  has  a 
natural  tendency  to  split  in  various  directions  in  different  situations.  In 
a  punctured  wound  produced  by  glass  or  crockery,  the  external  wound 
and  its  edges  are  usually  irregular  and  indicate  thus  the  mode  of  pro- 
duction. 

Stabs  or  punctures  produced  by  sharp  pointed  weapons,  such  as  knives, 
correspond  in  shape  as  a  rule  to  that  of  the  weapon  which  produced  them,  i.e. 
they  are  linear  with  regular  edges  and  are  sharp  angled  at  both  ends,  even 
although  the  knife  has  only  one  cutting  edge.  The  wound  is  frequently 
described  as  being  obtuse  angled  at  one  end  (that  corresponding  to  the  non- 
cutting  edge  of  the  blade),  but,  as  a  rule,  this  is  not  so,  because  from  the 
spot  where  the  point  enters  the  skin,  the  further  extension  of  the  wound  is 
produced  by  the  cutting  edge  alone. 

The  size  of  the  wound  does  not  necessarily  correspond  to  the  size  of  the 
weapon. 

In  the  case  of  blunt-pointed  knives,  the  skin  is  more  or  less  stretched 
before  perforation,  and  on  withdrawal  of  the  weapon  it  retracts,  and  thus 
the  wound  is  actually  smaller ;  on  the  other  hand,  the  wound  is  frequently 
larger  where  the  weapon  is  sharp,  on  account  of  the  wound  being  enlarged 
during  withdrawal  of  the  weapon.  For  the  same  reason,  the  wound  may 
be  irregular  in  shape,  the  knife  having  been  withdrawn  in  a  different  plane 
from  that  in  which  it  entered.  In  stabs  through  folds  of  skin,  the  wound 
will  present  an  irregular  shape  and  be  larger  than  the  size  of  the  knife. 

In  comparing  the  size  of  a  stab  with  the  width  of  a  knife,  it  must  be 
remembered  that  retraction  of  the  edges  of  the  wound  reduces  its  length,  and 
hence  they  should  be  approximated  before  measuring. 

In  stabs  of  bone,  e.g.  the  skull,  the  wound  often  corresponds  exactly  to 
the  shape  of  the  weapon ;  on  the  other  hand,  such  wounds  are  frequently 
accompanied  by  fracture  either  of  the  whole  thickness  or  of  the  outer  table 
of  bone. 

In  stabs,  fatal  haemorrhage  may  take  place  internally  without  any 
external  effusion  of  blood. 

With  only  one  external  wound  there  may  be  two  or  more  internal  stabs, 
owing  to  the  weapon  having  been  only  partially  withdrawn,  before  being 
again  plunged  into  the  tissues. 

The  weapon  which  has  been  used,  usually  shows  stains  of  blood,  but 
these  may  be  absent,  owing  to  the  clothes  having  wiped  it  on  withdrawal ; 
or  again,  in  stout  people,  owing  to  the  subcutaneous  fat  which  tends  to 
protrude,  having  performed  the  same  function ;  it  is  perhaps  possible  also 
that  the  vessels  may  be  so  compressed  in  a  sudden  plunge  and  withdrawal 
of  a  weapon,  that  no  blood  escapes  on  to  it. 

Lacerated  wounds  are  characterised  by  a  tearing  rather  than  a  cutting  of 
the  tissues.  They  result,  as  a  rule,  from  violence  with  flat  or  blunt  rounded 

instruments,  or  from  falls.  They  are  generally  irregular  in  shape,  and  accom- 
panied by  bruising  and  contusion  of  adjacent  parts. 
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The  chief  question  of  medico-legal  importance  in  connection  with  such 
wounds  is  to  determine  whether  they  have  been  caused  by  direct  violence 
or  by  a  fall.  The  latter  defence  is  always  put  forward  in  criminal  cases,  and 
in  arriving  at  a  decision,  the  seat  of  injury,  i.e.  whether  it  is  a  situation 
liable  to  be  injured  in  a  fall,  the  nature  and  extent  of  the  wounds,  and  a 
personal  examination  of  the  locus  in  certain  cases,  should  be  made.  Some 
lacerated  wounds  are  inconsistent  with  production  by  a  simple  fall,  either 
from  their  situation,  e.g.  the  vertex  of  the  head,  or  from  their  extent  or 
number. 

Ruptures  of  internal  organs  may  be  caused  indirectly  by  falls  or  by 
direct  violence,  and  it  is  important  to  remember  that  while  injuries  of 
well-protected  organs,  e.g.  those  of  the  chest  or  the  kidneys,  require  very 
considerable  violence  for  their  production,  such  as  is  occasioned  by  a  fall 
from  a  height,  or  by  being  run  over  by  a  vehicle ;  other  organs,  such  as  the 
liver,  spleen,  and  intestines,  may  be  ruptured  by  a  simple  fall  on  the 
ground  while  walking,  or  by  a  comparatively  slight  blow. 

Euptures  of  the  heart  and  lungs  are  usually  associated  with  fracture  of 
ribs  and  other  signs  of  severe  violence ;  but  this  is  not  always  the  case, 
especially  in  young  people  whose  cartilages  are  pliant ;  cases  of  rupture  of 
the  heart  and  lungs  from  violence,  and  even  complete  detachment  of  the 
heart,  so  that  it  lies  loose  in  the  pericardial  sac,  have  occurred  without  any 
other  sign  of  external  or  internal  injury  being  present. 

Rupture  of  the  heart  not  infrequently  occurs  spontaneously  as  a  result 
of  disease  of  the  muscular  walls.  It  is  not  necessary  that  the  person  should 
have  been  making  any  exertion  at  the  time  of  rupture ;  it  may  occur  while 
lying  in  bed,  and  rapidly  causes  death  from  effusion  of  blood  into  the  peri- 

cardial sac.  Such  ruptures,  as  a  general  rule,  are  small,  and  situated  in  the 
left  ventricle  towards  the  apex ;  whereas  ruptures  due  to  violence  may  be  of 
any  size,  and  are  found  in  the  great  majority  of  instances  near  the  base  of 
the  organ. 

Ruptures  of  abdominal  organs  may  be  the  result  of  very  considerable 
violence,  such  as  a  wheel  or  a  conveyance  passing  over  the  body,  or  of  a 
comparatively  slight  blow  or  fall  against  a  hard  object.  In  both  cases 
very  often  there  is  no  external  indication  of  injury,  and  hence  great 
caution  must  be  exercised  in  at  once  expressing  the  opinion  that  a  person 
is  uninjured  who  is  reported  to  have  been  run  over,  or  who  complains  of 
having  received  a  blow  over  the  abdomen.  Such  people  may  be  able  to 
walk  into  hospital,  and  yet  be  suffering  from  rupture  of  the  liver  or  intes- 

tines at  the  time.  The  liver  is  the  organ  which  is  most  commonly  ruptured 
in  great  violence,  such  as  a  fall  from  a  height,  as  well  as  from  slighter  forms 
of  violence,  and  the  rupture  may  be  complete  through  the  whole  organ,  or 
merely  a  superficial  fissure.  After  the  liver,  the  spleen  is  most  liable  to 
suffer.  Naturally  any  disease  of  these  organs  tends  to  increase  their  liability 
to  rupture,  and  apparently  the  spleen  may  rupture  spontaneously  without 
there  being  any  history  of  violence  whatsoever. 

Ruptures  of  the  stomach  result  most  commonly  from  disease,  and  are 
comparatively  rare  as  a  result  of  violence. 

Ruptures  of  the  small  intestines  are  much  more  common  than  similar 
injuries  of  the  large  intestine.  The  injury  is  most  commonly  found  in  the 
ileum ;  but  any  part  of  the  small  gut,  including  the  duodenum,  may  be 
ruptured  even  by  a  simple  blow.  The  whole  circumference  of  the  gut  may 
be  divided  in  such  cases,  while  not  only  may  there  be  no  external  sign  of 
injury,  but  the  person  may  walk  about,  and  even  attempt  to  continue  at 
work  for  some  time  afterwards.     In  all  cases  of  rupture  of  the  intestine 
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from  alleged  violence  careful  examination  must  be  made  for  any  trace 
of  disease  from  which  it  might  have  resulted.  Kuptures  of  the  bladder 
are  more  commonly  a  result  of  indirect  violence,  but  may  also  occur 
from  a  kick  or  during  a  struggle,  if  the  bladder  is  full.  The  latter  are 
usually  intra-peritoneal  and  situated  at  the  fundus.  This  organ  may  rup- 

ture spontaneously,  as  a  result  of  disease  of  the  walls  and  from  over- 
distension due  to  stricture  or  paralysis. 

Eupture  of  the  kidney  always  betokens  great  violence,  as  also  does 
injury  of  the  pancreas ;  both  these  organs  being  well  protected  by  surround- 

ing structures. 
Fractures. —  Of  chief  importance,  medico-legally,  are  fractures  of  the 

skull.  These  may  be  the  result  of  a  direct  blow,  or  of  a  fall  against  the 
ground  or  some  hard  object ;  or  fracture  may  result  from  transmitted 
force,  as  in  a  fall  from  a  height,  where  the  person  lands  upon  the  feet  or 
buttocks.  Fracture  does  not  always  occur  at  the  seat  of  violence,  but  may 
take  place  at  a  point  in  the  skull  directly  opposite  by  contre  coup.  When 
violence  is  inflicted  upon  the  skull  by  means  of  a  weapon  of  small  striking 
area,  such  as  a  hammer-head  or  a  bullet,  a  strictly  localised  depressed  frac- 

ture may  result,  corresponding  in  size  and  shape  to  the  instrument 
which  produced  it,  although  usually  it  is  found  in  such  cases  that,  while 
the  fracture  in  the  outer  table  of  bone  may  correspond  in  size,  the  inner 
table  is  injured  over  a  much  greater  area.  Such  fractures,  except  where 
the  bone  is  very  thin,  betoken  great  force ;  with  a  less  amount  of  force,  the 
fracture  tends  to  be  more  diffused  and  irregular.  Fractures  of  the  skull, 
caused  by  falls,  or  blows  with  objects  of  large  striking  area,  run,  as  a  rule, 
parallel  to  the  axis  of  compression. 

When  the  head  is  supported  on  one  side,  as,  for  example,  by  the  ground, 
and  the  blow  is  received  upon  the  other  side,  the  skull,  being  elastic,  is  com- 

pressed, and  bursts,  as  it  were,  at  the  equator,  the  fractures  running  from 
here  to  the  two  poles  of  compression.  In  a  blow  on  the  side  of  the  head, 
therefore,  the  fracture  would  commence  at  the  vertex  or  base  and  run  up 
to  either  side.  When  the  head  is  unsupported  the  fracture  commences 
at  the  seat  of  violence,  and  runs  towards  the  base  or  vertex  in  the  direction 
parallel  to  that  of  the  force. 

Difficulty  will  always  arise  in  deciding  whether  a  fracture  may  not  have 
been  produced  by  an  accidental  fall,  and  the  possibility  of  this  mode  of  pro- 

duction must  generally  be  admitted,  unless  the  contrary  is  strongly  indicated 
by  the  appearance  of  any  external  marks  of  injury,  or  from  the  extent  and 
nature  of  the  fractures.  It  is  quite  possible  for  fracture  of  the  skull  to 
occur  as  the  result  of  a  fall  upon  level  ground ;  but  in  all  such  cases  atten- 

tion should  be  directed  to  the  thickness  of  the  bone  and  existence  of  any 

special  fragility — the  result  of  disease.  Some  skulls  are  preternaturally 
thin  and  more  liable  to  fracture ;  others  may  be  specially  thick,  and  the 
probability  of  fracture  by  a  simple  fall  is  therefore  diminished. 

Fracture  of  the  skull,  even  of  a  compound  nature,  with  destruction 
of  brain  matter,  is  not  inconsistent  with  consciousness  and  power  of 
locomotion. 

A  not  infrequent  result  of  simple  fracture  of  the  skull  is  compression 
of  the  brain  due  to  rupture  of  a  branch  of  the  middle  meningeal  artery.  It 
may  also  occur  without  fracture. 

The  typical  history  in  such  cases  (they  are  very  liable  to  be  unrecog- 
nised at  first)  is  as  follows : — A  man  receives  a  blow  on  the  head,  or  falls 

while  under  the  influence  of  drink ;  he  is  stunned  for  a  few  seconds,  and 
ultimately  goes  home ;  complains  of  slight  headache  and  drowsiness,  but  is 
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otherwise  quite  well.  He  goes  to  bed,  is  found  to  be  sleeping  soundly  and 
snoring  in  the  course  of  a  short  time.  Next  morning  he  is  discovered 
dead  in  bed,  and  on  post-mortem  examination  a  large  clot  of  blood  is 
found  between  the  dura  mater  and  skull.  His  supposed  deep  sleep  and 
snoring  were  really  coma,  with  stertorous  breathing,  and  careful  examina- 

tion would  have  shown  that  he  was  quite  insensible,  with  a  slow  pulse  and 
absence  of  pupil  reaction.  In  post-mortem  examinations  of  such  cases 
always  note  the  state  of  the  vessels,  since  disease  will  increase  their  liability 
to  rupture,  and  this  point  will  be  raised  for  the  defence  in  support  of  a  plea 
that  only  slight  violence  was  used,  or  that  the  rupture  was  spontaneous. 
Haemorrhages  on  the  surface  of  the  brain  are  usually  the  result  of  violence, 
whereas  haemorrhages  into  the  substance  of  this  organ  are  commonly  due  to 
disease,  e.g.  apoplexy. 

Concussion  of  the  brain  is  a  frequent  accompaniment  of  fracture  of  the 
skull,  but  also  may  occur  as  a  result  of  any  direct  or  indirect  violence  to 
the  head.  The  symptoms  of  concussion  are  sudden  unconsciousness,  which 
may  last  for  seconds,  hours,  or  days.  Eespiration  is  irregular,  pulse  feeble 
or  imperceptible,  there  is  pallor  and  coldness  of  the  skin,  sometimes  vomiting. 
Concussion  may  cause  death  at  once,  without  any  lesion  being  found  at  the 
post-mortem  examination.  As  a  rule  more  or  less  contusion  of  the  meninges 
or  surface  of  the  brain  is  found — not  always  beneath  the  site  of  the  external 
violence,  but  often  in  a  situation  directly  opposite  (contre  coup).  Cases  of 
concussion  and  compression  are  especially  liable  to  be  mistaken  for  alcoholic 
intoxication,  more  particularly  in  the  class  of  person  which  comes  under  the 
notice  of  the  police,  and  in  these  cases  it  is  advisable  to  exercise  great  caution 
in  forming  a  diagnosis. 

Fractures  in  other  parts  of  the  tody  are  of  importance  medico-legally, 
chiefly  with  reference  to  the  question  of  their  causation — whether  by  violence 
inflicted  by  another,  or  indirectly  as  a  result  of  a  fall.  In  deciding  this 

question,' the  presence  and  character  of  any  external  marks  of  violence  will 
be  of  assistance ;  but  it  is  not  necessary  that  a  blow  causing  fracture  should 
leave  any  external  mark,  although  as  a  rule  such  signs  will  be  found.  The 
constitution  and  state  of  health  of  the  individual  is  also  a  matter  of  import- 

ance. Some  people,  apparently  in  good  health,  may  suffer  from  fracture  of 
the  clavicle,  scapula,  ribs  or  thigh  as  a  result  of  mere  muscular  movements, 
and  even  such  simple  acts  as  sneezing  and  coughing  may  produce  fracture 
of  ribs;  while  in  diseases  interfering  with  the  nutrition  of  the  body — 
rickets,  mollifies  ossium,  cancer,  insanity,  certain  affections  of  the  nervous 
system — fractures  are  very  liable  to  occur  owing  to  increased  fragility  of 
the  bones ;  in  the  case  of  the  insane  such  fractures  are  frequently  attributed 
to  undue  violence,  and  form  the  subject  of  judicial  inquiry. 

In  the  aged  the  bones  are  more  brittle  and  liable  to  break. 
The  question  whether  a  fracture  was  caused  during  life  or  after  death, 

which  often  arises  in  the  case  of  bodies  recovered  from  the  water,  where 
injuries  may  have  been  caused  by  barges,  lock  gates,  etc.,  will  be  determined 
by  the  evidence  of  haemorrhage,  and  infiltration  of  the  adjacent  tissues  and 
other  signs  of  vital  reaction.  Fractures  produced  after  death  will  show  an 

absence  -of  such  appearances.  In  fractures  caused  some  time  before  death, 
there  will  be  signs  of  repair  and  healing ;  but  in  greatly  debilitated  and  old 
people  such  signs  of  repair  may  be  very  slight,  even  for  a  considerable  time 
after  the  occurrence.  In  fractures  produced  either  immediately  before  or 
shortly  after  death,  a  definite  deduction  cannot  be  made. 

The  determination  of  the  age  of  a  fracture  must  in  recent  cases  be  esti- 
mated from  the  stage  of  the  reparative  processes,  due  consideration  being 
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paid  to  the  state  of  the  general  health  of   the  individual, 
tures  no  positive  opinion  can  be  formed. 

In  old  frac- 
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Wounds  from  Fire-arms. — The  appearances  and  effects  produced  by 
these  will  vary  chiefly  according  to  the  kind  of  weapon  used,  the  distance 
at  which  it  is  discharged,  and  the  nature  of  the  charge  and  projectile  in 
each  case. 

In  criminal  practice  we  have  almost  solely  to  deal  with  cases  of  wounds 
from  revolvers  and  pistols  or  from  shot  guns. 

Eifies  are  sometimes  used  suicidally,  by  soldiers  mainly,  but  only  rarely 
homicidally  ;  and  the  wounds  from  such  weapons  do  not  often  raise  questions 
of  a  medico-legal  character. 

Wounds  produced  by  fire-arms  have  to  be  considered  mainly  with  the 
view  of  determining  the  important  question  of  whether  they  were  caused 
by  accident,  suicide,  or  homicide. 

A  suicidal  wound  must,  except  in  extremely  rare  circumstances,  present 
the  characters  of  a  near  wound. 

A  "  near "  wound  presents  the  following  characters.  Around  the 
entrance  wound  of  the  projectile  there  is  a  zone  of  brown  parchment-like  skin, 
produced  by  the  action  of  the  flame  of  the  discharge  ;  in  and  around  this  area 
there  is  an  irregular  zone  of  blackening,  due  to  two  causes :  first,  to  small 
particles  of  unconsumed  powder  embedded  in  the  skin,  and  secondly,  to  the 
smoke  of  combustion ;  the  latter  can  be  removed  by  sponging,  the  former  is 
permanent.  The  hairs,  if  any,  around  the  part  are  singed  or  burnt.  The 
wound  of  penetration  in  the  skin  is  not  necessarily  round  when  caused  by  a 
round  bullet,  but  is  frequently  irregular  in  shape,  and  often  of  large  size, 
due  to  the  fact  that  the  force  acting  is  not  alone  that  of  the  projectile,  but 
also  the  expansive  force  of  gases  developed  by  the  explosion,  which  enter 
along  with  the  bullet,  and  tear  or  rend  the  skin  and  tissues.  In  a  muzzle- 
loader,  the  wad  may  also  tend  to  increase  the  size  of  the  external  wound. 
In  a  weapon  held  against  or  very  close  to  the  body,  the  above  characteristic 
effects  produced  by  the  flame,  smoke,  and  powder  on  the  skin  may  be  absent 
but  they  will  be  found  internally  along  the  track  of  the  bullet. 

The  farther  the  weapon  is  held  from  the  body,  the  less  marked  will  be 
the  above  appearances,  until  at  a  distance  of  1-J  to  about  2-1-  feet  (depending 
upon  the  weapon  and  its  charge)  merely  the  wound  of  entrance  of  the 
bullet  may  be  present. 

In  "  near  "  wounds  produced  by  modern  revolvers  the  appearances  differ from  the  above,  inasmuch  as  the  external  effects  are  less  marked,  there 
is  less  blackening  from  smoke  and  unconsumed  particles  of  powder,  a 
smaller  amount  of  explosive  gases  is  formed,  while  the  bullet  is,  as  a 
rule,  small  and  conical.  This  is  due  to  the  charge  being  in  the  form  of  a 
cartridge,  with  a  minimum  charge  of  powder  which  may  be  smokeless.  The 
entrance  wound  is  frequently  not  round,  but  merely  a  linear  slit  in  the  skin, 
often  difficult  to  detect  when  a  weapon  of  small  bore  has  been  used. 

The  exit  wound  may  be  recognised  in  cases  of  near  discharge  by  its 
presenting  none  of  the  effects  of  the  explosion,  while  it  is,  as  a  rule,  smaller, 
and  the  edges  are  everted. 
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When  the  head  is  the  object  fired  at,  there  may  be  extensive  injury 
of  the  bones  of  the  skull  produced,  the  fractures  being,  as  a  rule,  out  of 
all  proportion  to  the  size  of  the  bullet.  This  is  due  to  several  causes,  but 
chiefly  to  the  flattening  out  of  the  lead  after  contact  with  the  bone,  and  to 
the  expansive  force  of  the  gases  of  the  explosion,  which  pass  into  the  cranial 
cavity  along  with  the  bullet. 

It  is  very  characteristic  of  the  wound  of  entrance  to  find  a  bevelling  of 
the  edge  of  the  bone  internally,  due  to  a  more  extensive  fracture  of  the 
inner  table  than  of  the  outer,  while  at  the  exit  wound  the  opposite  appear- 

ance may  be  noted,  the  external  table  being  fractured  to  a  greater  extent 
than  the  inner.  At  the  wound  of  entrance,  scrapings  of  lead  will  also 
frequently  be  found  on  the  edges  of  the  fractured  bone. 

There  may  be  no  exit  wound ;  in  such  cases  the  bullet  will  be  found,  as 
a  rule,  lying  in  the  brain  substance,  or  loose  at  the  base  of  the  skull ;  it 
may,  however,  merely  exist  as  shapeless  pieces  of  lead. 

"  Far  "  wounds,  or  those  produced  by  discharge  at  a  greater  distance  than 
3  feet,  i.e.  wounds  which  cannot  under  ordinary  circumstances  be  produced  by 
a  suicide,  show  merely  the  entrance  wound  in  the  skin,  which  in  size  will 
correspond  closely  to  that  of  the  bullet.  If  only  soft  tissues  are  perforated, 
the  exit  wound  will  be  very  similar,  except  that  there  will  be,  respectively, 
some  inversion  and  eversion  of  the  edges.  If  bone  is  struck,  then  the  bullet 
is  flattened,  and  splinters  may  be  carried  along  with  it,  thus  causing  the 
exit  wound  to  be  larger  than  that  of  entrance,  and  the  eversion  of  the  edges 
to  be  better  marked. 

In  wounds  from  shot  guns  the  appearances  will  vary  according  to  the 
distance  at  which  the  piece  is  discharged :  if  quite  close  at  hand,  then  the 
shot  enter  the  body  practically  in  one  mass  and  produce  a  single  wound  of 
entrance  with  great  destruction  of  internal  structures;  if,  however,  the 
piece  is  discharged  at  some  distance,  then  the  individual  shot  wounds  are 
discrete.  The  area  of  distribution  of  the  shot  at  different  distances  depends 
upon  the  gun,  the  charge,  and  kind  of  powder  and  shot  used,  and  hence  to 
determine  the  distance  of  discharge  in  any  case,  experiments  must  be 
made  with  the  particular  gun  under  similar  conditions  of  shot  and  powder. 

The  determination  of  the  question  of  accident,  suicide,  or  homicide  will 
depend  largely  upon  special  circumstances  in  each  case,  but  evidence  of 
importance  may  be  derived  from  certain  general  considerations.  Thus  self- 
inflicted  accidental  wounds  may  be  practically  in  any  situation,  as  in  the 
back  or  buttocks  as  a  result  of  carelessness  in  passing  through  hedges  with 
a  loaded  weapon  at  full  cock ;  and  in  such  a  case  the  appearance  presented 

will  be  that  of  a  "  near  "  wound.  The  general  circumstances  will  usually enable  us  to  determine  the  case  to  be  one  of  accident. 

Suicidal  Wounds  must  have  the  characters  of  "  near  "  Wounds. — In  cases 
of  suicide  the  weapon  will  generally  be  found  close  to  the  body,  or  even 
grasped  in  the  hand — the  latter  a  sign  in  itself  strongly  presumptive  of 
suicide.  The  hand  which  fired  the  weapon  is  often  blackened  with  smoke 
between  the  thumb  and  fore-finger,  rarely,  however,  when  the  modern 
revolver  is  used  ;  and  lastly,  the  position  and  direction  of  the  wound  must 
be  such  as  is  consistent  with  suicide.  It  is  well  recognised  that,  except  in 
rare  instances,  the  suicide  chooses  one  of  three  positions  on  the  body :  the 
mouth,  the  right  temple  (if  right-handed),  and  lastly,  the  region  of  the 
heart.  Of  course  a  homicidal  wound  may  be  in  any  of  these  positions — the 
above  situations  merely  add  to  the  presumption  of  suicide  when  taken  along 
with  other  evidence.  The  determination  of  the  direction  of  a  wound  is  of 

the  utmost  importance :  some  directions,  even  when  the  entrance  wound  is 



424  MEDICINE,  FOKENSIC 

situated  in  an  easily  accessible  position  on  the  body,  would  be  inconsistent 
with  self- infliction,  or,  at  any  rate,  render  it  highly  improbable  ;  hence,  after 
determining  the  wound  of  entrance  and  of  exit  in  any  case,  the  direction  of 
discharge  should  be  got  by  continuing  a  line  connecting  these  two 
points.  The  possibility  of  deflection  of  the  bullet  must,  however,  be  kept  in 
view. 

Homicidal  wounds  may  be  situated  anywhere  on  the  body,  and  their 
position  may  contra-indicate  self-infliction,  thus,  for  example,  wounds  in 
the  back ;  but,  as  already  mentioned,  such  situations  are  not  impossible  in 
cases  of  accident  or  even  in  suicide  under  exceptional  circumstances.  As  a 

rule  a  homicidal  wound  has  not  the  character  of  a  "  near  "  wound,  i.e.  it  is 
inflicted  from  some  distance  beyond  2  to  3  feet,  and  this  fact  under  most 
circumstances  should  always  raise  the  suspicion  of  homicide. 

The  fact  that  two  gun-shot  wounds  are  found  in  the  body  is  not 
inconsistent  with  suicide,  even  when  both  are  fatal  wounds  and  both  are  in 
the  head.  Such  cases  are  recorded,  also  one  where  a  suicide  discharged  two 
chambers  of  a  revolver  at  his  chest,  both  shots  wounding  the  heart.  These 
facts  show  that  the  greatest  care  must  be  exercised  in  the  examination  of 
wounds  from  fire-arms,  and  that  a  decision  as  to  their  mode  of  causation 
can  only  be  arrived  at  after  a  consideration  of  all  the  circumstances. 

The  projectile  should  always  be  carefully  sought  for;  it  may  have 
passed  through  the  body,  or  still  be  found  in  it.  Even  when  a  weapon  has 
been  discharged  close  to  the  body,  the  bullet  does  not  always  make  an  exit, 
as,  for  example,  frequently  occurs  in  the  case  of  wounds  of  the  skull.  In 
such  cases  the  bullet,  greatly  deformed  or  even  split  up  into  pieces, 
may  be  found  lying  loose  in  the  brain  or  cranial  cavity,  or  it  may  be 
impacted  in  the  bone  opposite  to  the  entrance  wound.  If  no  bullet  is 
found,  this  may  be  due  to  none  having  been  used,  it  having  been 
forgotten  in  the  agitation  of  the  moment  of  loading,  and  such  a  fact  is 
again  presumptive  of  suicide.  In  these  cases  the  wad  or  even  the  force  of 
the  explosion  may  be  sufficient  to  fracture  the  skull  and  cause  death. 

The  immediate  cause  of  death  in  wounds  from  fire-arms  may  be  injury 
of  some  vital  organ,  shock  or  haemorrhage,  and  at  later  periods,  secondary 
haemorrhage  and  inflammatory  processes  may  produce  a  fatal  result. 

Burns. — Burns  are  produced  by  the  action  of  flame  or  radiant  heat,  or 
from  contact  with  hot  solids  such  as  metals.  Scalds  result  from  heated 

liquids  and  produce  similar  effects.  Corrosive  acids  may  produce  injuries 
of  the  skin  like  those  caused  in  burns.  Burns  may  vary  in  degree,  from 
those  causing  simple  redness  of  the  skin  to  complete  charring  or  destruction 
of  the  soft  tissues.  The  cause  of  death  in  burns  may  be  due  to  their 
extent  or  to  shock,  or  owing  to  injury  to  a  vital  organ.  If  the  immediate 
effects  are  recovered  from,  death  may  occur  in  the  course  of  a  few  days  from 
internal  inflammation  or  congestion — meningitis,  pneumonia,  and  at  a  later 
stage,  as  a  result  of  exhaustion,  suppuration,  secondary  haemorrhage, 
sepsis,  etc. 

Death  sometimes  occurs  after  the  lapse  of  three  or  four  weeks  from  per- 
foration of  a  duodenal  ulcer. 

Large  superficial  burns>  of  even  the  slightest  degree,  are  specially 
dangerous  to  life,  while  burns  are  also  very  fatal  in  the  young  and  aged. 

In  general  conflagrations,  death  may  have  been  due  to  causes  other  than 
burning,  viz.  to  asphyxia,  from  the  gases  of  combustion,  C02  and  CO,  or 
from  pressure  on  the  chest  in  attempting,  along  with  others,  to  escape  from 
the  building ;  to  injuries  caused  by  being  trampled  upon,  or  by  falling  beams, 
etc. ;  or  lastly,  death  may  have  resulted  from  syncope  or  shock  as  a  result  of 
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fright.  It  must  also  be  kept  in  view  that  burning  may  have  been  resorted 
to  in  cases  of  murder,  in  order  to  conceal  the  effects  of  violence. 

In  making  a  post-mortem  examination,  therefore,  these  possibilities  must 
be  kept  in  view. 

The  charred  bodies  of  those  who  have  perished  in  fires  are  rigid,  due  to 

"  heat  stiffening,"  and  the  limbs  are  frequently  contorted  and  fixed  in 
strange  positions. 

Large  gashes  or  rents  in  the  skin  and  subcutaneous  tissues,  as  well  as 
fractures  of  the  skull,  may  result  simply  from  the  effects  of  the  heat,  and 
must  not  be  mistaken  for  the  result  of  violence ;  these  appearances  are  due 
to  bursting  or  cracking  of  skin  and  bone  which  has  been  charred  by  the 
flame  or  heat,  and  are  to  be  distinguished  from  the  effects  of  violence  by 
the  fact  that,  in  the  case  of  soft  structures,  while  the  tissues  may  appear  to 
have  been  divided  by  a  cutting  instrument,  the  sides  of  the  wound  are 
irregular  and  connected  by  bridges  of  the  more  resistant  structures,  such  as 
arteries,  tendons,  etc.,  while,  in  addition,  the  subcutaneous  tissues  frequently 
show  no  sign  of  burning  or  of  vital  reaction.  The  nature  of  the  fractures  in 
the  skull  cannot  be  definitely  determined  when  there  is  great  charring. 

The  fact  that  death  has  resulted  from  burning  will  be  determined  by  the 
character  and  extent  of  the  burns  along  with  the  evidence  of  their  having 
been  caused  during  life.  The  internal  appearances  found  post-mortem  consist 
of  congestion  of  various  internal  organs,  especially  the  brain,  lungs  and 
kidneys ;  the  blood  is  coagulated,  and  is  frequently  of  a  brighter  colour  than 
usual ;  this  alteration  in  colour  occurs  apart  from  the  presence  of  CO  haemo- 

globin, and  arises  simply  from  the  action  of  heat. 
Death  may,  however,  not  have  been  due  to  burning,  but  to  some  of  the 

other  causes  mentioned  above.  This  will  be  indicated  by  the  absence  of 
signs  of  vital  reaction  in  the  burns,  together  with  evidence  of  death  having 
been  caused  in  other  ways,  as,  for  example,  by  asphyxia,  indicated  by 
the  presence  of  CO  in  the  blood,  and  particles  of  soot,  etc.,  in  the  air- 
passages  ;  from  injuries  received  from  falling  beams,  crushing  and  trampling 
under  foot,  etc.,  when  these  injuries  are  of  a  fatal  character  and  show 
evidence  of  having  been  caused  during  life. 

Distinction  between  Burns  caused  during  Life  and  after  Death. — As  a  rule 
the  burn  caused  during  life  can  be  recognised,  except  when  the  parts  are 
much  charred,  by  the  presence  of  signs  of  vital  reaction,  hyperemia, 
swelling,  etc. 

In  superficial  burns  of  slight  degree  causing  merely  an  erythema  of  the 
skin,  the  red  blush  seen  during  life  tends  to  disappear  after  death  owing  to 
hypostasis,  and  if  death  has  occurred  rapidly,  there  may  be  considerable 
difficulty  in  recognising  the  nature  of  the  injury,  post-mortem. 

In  burns  of  a  greater  degree  of  severity,  as,  for  example,  where  blisters 
are  produced,  or  the  true  skin  is  burnt,  there  is  no  difficulty,  since  such 
burns,  caused  during  life,  are  always  accompanied  with  more  or  less  injection 
of  the  capillaries  (hyperemia),  which  remains  permanent  after  death. 

A  blister  resulting  from  a  burn  produced  during  life  contains  a  fluid 
rich  in  albumin ;  the  base  of  the  blister  is  injected,  and  it  is  surrounded 
with  j,  well-marked  border-line  of  hyperemia.  Heat  applied  to  a  dead 
body  may  cause  a  blister,  which,  however,  contains  only  air,  or  exceptionally 
some  fluid,  while  the  tissues  at  the  base  and  surrounding  it  are  perfectly 

pale. 
In  burns  in  which  the  true  skin  is  wholly  or  partially  destroyed  during  life, 

there  is  usually  a  line  of  deep  injection  at  the  edge  of  the  burn,  whereas  in 
po3t-mortem  burns  this  appearance  is  absent.     In  cases  where  the  tissues 
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are  charred,  signs  of  vital  reaction  may  still  be  evident,  but,  on  the  other 
hand,  they  may  have  been  destroyed  by  the  continued  action  of  the  flame. 

Injuries  caused  by  Lightning. — These  may  consist  of  localised  burns, 
ecchymoses,  lacerations  and  fractures  in  various  parts  of  the  body,  and 
the  skin  frequently  shows  erythematous  markings,  forming  an  arborescent 
pattern.  The  diagnosis  of  death  or  injury  by  lightning  will  usually  be 
determined  from  the  circumstances  and  surroundings  of  the  body :  from  the 
presence  of  burns  on  the  body  and  clothing,  the  fusing  of  any  metal  such  as 
a  watch-chain,  and  from  the  fact  that  the  clothes  of  the  person  are  often  torn 
and  even  stripped  from  the  body  in  the  most  extraordinary  manner.  Some- 

times, however,  there  are  no  signs  of  injury,  or  any  indication  of  how  death 
has  occurred.  There  are  no  characteristic  internal  post-mortem  appear- 

ances. Eecovery  may  take  place  after  lightning  stroke,  the  person  showing 
various  nervous  symptoms,  paralyses,  etc.,  which  sooner  or  later  pass  off. 

Electric  currents  of  high  tension  may  cause  serious  injury  or  death. 
The  local  effects  consist  of  burns  at  the  parts  which  come  in  contact  with 
the  conductor.  There  are  different  views  as  to  the  mode  in  which  death  is 

caused,  whether  by  paralysis  of  the  heart  or  by  arrest  of  respiration.  The 
post-mortem  appearances  are  not  characteristic,  although  generally  the 
blood  is  fluid  and  other  signs  of  death  from  asphyxia  are  present  (see  also 

"  Electricity,"  vol.  iii.). 
The  treatment  of  such  a  case  must  consist  in  at  once  freeing  the  person 

from  the  wire,  with  due  personal  precautions,  and  then  in  endeavouring  to 
resuscitate  by  means  of  artificial  respiration,  venesection,  and  general 
measures  for  promoting  the  action  of  the  heart  and  lungs. 

Death  from  Starvation. — Criminal  charges  of  starvation  occur  most 
frequently  in  the  case  of  young  children,  and  the  condition  is  generally 
accompanied  with  other  well-marked  evidence  of  general  neglect  (see  also 

"  Atrophy,  Infantile,"  vol.  i.). 
Post-mortem. — The  condition  is  characterised  by  great  emaciation 

(although  in  acute  starvation  death  may  ensue  before  emaciation  becomes 
marked),  with  almost  total  absence  of  subcutaneous  fat ;  atrophy  or  dis- 

appearance of  the  thymus  gland :  marked  atrophy  of  the  spleen.  Organs 
such  as  the  liver,  heart,  and  kidneys  may  show  little  or  no  loss  of  weight. 
The  stomach  and  intestines  are  contracted  and  empty,  or  contain  only  a 
little  bilious  fluid.  The  walls  of  the  intestine  become  atrophied  and  trans- 

parent. The  bladder  contains  little  or  no  urine.  There  is  an  appearance  of 
general  and  advanced  anaemia. 

The  difficulty  of  securing  a  conviction  in  charges  of  starvation  arises 
from  the  fact  that  death  is  more  frequently  due  to  an  insufficiency  of  suitable 
food  rather  than  to  an  absolute  deprivation,  while,  on  the  other  hand,  it 
must  be  borne  in  mind  that  great  emaciation  and  other  signs  of  death 
from  starvation  result  from  many  forms  of  disease,  more  especially  tuber- 

culosis, diarrhoea,  dysentery,  cancer,  and  certain  diseases  of  the  nervous  system. 
In  all  cases,  therefore,  we  must  carefully  note  the  character  of  any 

contents  of  the  intestines — the  presence  of  some  old  hard  fsecal  masses  is 
not  inconsistent  with  death  from  starvation  ;  and  more  particularly  evidence 
of  the  existence  of  any  disease  sufficient  to  account  for  the  condition  and 
death  of  the  patient  must  be  looked  for. 

Death  from  Cold  and  Exposure. — There  are  no  characteristic  post-mortem 
appearances  of  this  cause  of  death.  We  can  only  attribute  death  to  cold 
and  exposure  after  a  consideration  of  the  circumstances  under  which  the 
body  has  been  found,  and  in  the  absence  of  any  other  injury  or  condition 
sufficient  to  account  for  death. 
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At  the  same  time  it  must  be  remembered  that  death  from  cold  and 

exposure  is  especially  liable  to  result  in  states  of  great  fatigue  and  of 
exhaustion  from  want  of  nourishment,  while  in  persons  who  are  suffering 
from  great  shock  to  the  nervous  system,  as,  for  example,  after  attempts  to 
ravish,  or  violent  assaults,  exposure  to  cold  not  infrequently  results  in 
death.  Persons  lying  exposed  while  under  the  influence  of  drink  are  easily 
affected  by  low  temperatures. 

The  mere  fact  of  a  body  being  found  frozen  does  not  necessarily  indicate 
that  death  was  due  to  exposure  to  cold.  The  person  may  have  been  killed, 
or  died  from  other  causes,  and  the  body  have  become  frozen  subsequently. 
The  presence  of  signs  of  decomposition  in  a  frozen  body  would  indicate  this 
probability,  provided  the  frost  had  been  continuous  and  uninterrupted  since 
the  probable  date  of  death. 

Death  from  Asphyxia 
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Asphyxia. — Death  from  asphyxia  occurs  when  the  respiratory  function 
is  arrested  from  any  cause.  In  forensic  medicine  we  have  usually  in  mind 
those  causes  which  mechanically  prevent  the  access  of  air  to  the  lungs,  as 
in  closure  of  the  respiratory  openings  by  some  external  obstruction,  fluid 
or  solid  (drowning,  smothering),  or  by  some  internal  obstruction  (choking), 
or  again,  by  external  pressure  upon  the  neck  or  chest  (strangulation,  fixa- 

tion of  the  chest-walls),  or  lastly,  from  such  a  cause  as  pneumothorax. 
Asphyxia  may,  however,  result  from  internal  causes  apart  from  such 

forms  of  violent  death,  e.g.  certain  poisons  which  paralyse  or  tetanise  the 
respiratory  muscles — Curare,  Strychnia — interference  with  the  respiratory 
centre,  directly  or  reflexly,  as  in  compression  of  the  brain,  or  by  the 
circulation  of  certain  poisons  in  the  blood ;  and  again,  interference  with 
the  quantity  or  quality  of  the  blood  supply  to  the  brain  will  produce 
asphyxia,  as  in  cases  of  haemorrhage,  and  poisoning  by  C02  and  CO  gases. 

It  follows,  therefore,  that  the  post-mortem  appearances  of  death  from 
asphyxia  will  be  found  in  many  other  forms  of  death  than  those  due  to 
violence  or  which  are  produced  by  mechanical  means. 

When  the  entrance  of  air  into  the  lungs  is  prevented,  three  stages  of 
asphyxia  are  seen  :  1st,  A  stage  of  dyspnoea,  which  comes  on  in  a  few  seconds, 
and  is  characterised  by  rapid,  violent,  inspiratory  efforts,  due  to  excitation 
of  the  respiratory  centre  in  the  medulla  oblongata,  by  deficiency  of  oxygen 
in  the  blood  ;  2nd,  A  stage  of  convulsions.  Unconsciousness  comes  on  very 
quickly  (generally  within  a  minute)  in  acute  asphyxia,  and  is  accompanied 
by  general  clonic  convulsions  and  expiratory  efforts.  The  duration  and 

intensity  of  this  stage  depends  largely  upon  individual  circumstances,  such 
as  age  and  strength. 

In  weak  or  exhausted  persons,  as  also  in  those  who  are  drunk  or 

drugged,  convulsions  may  be  only  very  slight,  or  even  entirely  absent. 
The  3rd  stage  may  be  termed  that  of  exhaustion,  and  is  characterised  by 

a  few  irregular,  weak  inspiratory  efforts.  All  these  phenomena  may  occur 
within  the  period  of  two  or  three  minutes  in  cases  where  the  air  is 

absolutely  occluded,  or  be  more  protracted  in  asphyxia  less  acutely  induced 
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It  is  important  to  remember  these  stages  in  death  from  asphyxia,  for 
they  help  us  to  explain  the  variations  in  the  post-mortem  appearances 
which  are  so  frequently  met  with.  It  is  often  a  matter  of  surprise  that, 
in  undoubted  cases  of  death  by  hanging  or  suffocation,  the  post-mortem 
appearances  are  not  well  marked,  and  do  not  correspond  with  those  which 
are  described  in  books  as  characteristic  of  death  from  asphyxia.  The 
explanation  is  to  be  found  in  the  fact  that  the  intensity  and  duration  of  the 
dyspnceic  and  convulsive  stages  are  largely  accountable  for  the  presence  or 
absence  of  characteristic  post-mortem  appearances.  Congestion  of  the 
lungs,  brain,  and. other  organs  chiefly  arises  during  the  first  stage,  or  that  of 
dyspnoea,  with  its  inspiratory  efforts,  while  petechial  ecchymoses  on  the 
pleurae,  epicardium,  and  in  the  connective  tissues  have  been  shown  to  be 
produced  during  the  convulsive  stage.  Should  either  of  these  stages  be 
absent,  or  present  only  in  a  minor  degree,  then  the  post-mortem  appear- 

ances will  be  modified  accordingly.  Even  such  a  characteristic  post-mortem 
appearance  in  death  from  asphyxia  as  fluidity  of  the  blood  may  be  much 
modified  in  cases  where  the  stages  have  been  long  drawn  out,  so  that  loose 
coagula  are  found  in  the  heart  in  undoubted  cases  of  death  from  this  cause. 

The  post-mortem  appearances  which  are  common  to  all  forms  of  death 
from  asphyxia,  but  which  are  subject  to  modification  owing  to  the  reasons 
above  indicated,  are  :  external  appearances — slower  cooling  of  the  body,  well- 
marked  post-mortem  lividity,  due  to  the  fluidity  of  the  blood  and  the  fact 
that,  as  a  rule,  the  quantity  of  blood  in  the  body  has  not  been  reduced  from 

any  cause ;  cyanosis  of  the  face  and  injection  of  the  conjunctivae, — this 
appearance,  however,  is  frequently  absent  when  the  body  is  seen  after 
death,  because  of  the  gravitation  of  the  blood  to  the  dependent  parts  of 
the  body;  petechial  ecchymoses  seen  in  the  conjunctivas,  the  mucous 
membranes  of  the  mouth,  and  sometimes  on  the  skin.  These  vary  in  size 

from  a  pin-point  to  a  lentil  seed,  and  do  not  disappear  as  a  result  of  gravita- 
tion of  the  blood.  They  are  due  to  rupture  of  capillaries  owing  to  increased 

blood-pressure,  and  are  caused  during  the  convulsive  stage,  and  hence  may 
be  present  or  absent  in  cases  of  asphyxia  according  to  the  violence  of  the 
convulsions.  They  do  not  occur  in  all  cases,  even  when  the  asphyxia  has 
been  violent  and  acute,  the  condition  of  the  capillaries  influencing  their 

production,  e.g.  in  the  young,  aged,  or  those  suffering  from  disease.  Con- 
siderable importance  is  attached  to  the  presence  of  such  ecchymoses  in 

violent  death  from  asphyxia,  but  they  are  not  absolutely  diagnostic,  since 
they  may  occur  in  other  forms  of  death,  e.g.  convulsions,  epilepsy.  It  is 
also  possible  for  petechial  ecchymoses  to  be  produced  post-mortem,  as,  for 
example,  when  a  person  has  hanged  himself  and  the  body  remains  suspended 
for  several  hours.  The  blood  then  gravitates  to  the  lower  limbs,  and  the 
weight  of  a  considerable  column  of  blood  may  cause  rupture  of  capillaries, 
more  especially  when  these  happen  to  be  diseased. 

The  seminal  fluid  frequently  found  escaping  from  the  urethra  after  death 
from  violent  asphyxia  has  no  medico-legal  significance,  as  it  is  simply  a 
result  of  the  general  post-mortem  relaxation  of  the  sphincters  in  the  body, 
and  is  therefore  found  in  other  forms  of  death  as  well  as  in  death  from 
asphyxia. 

Internal  Appearances. — The  three  chief  internal  appearances  are  : — 
1.  A  dark  fluid  condition  of  the  blood. 

2.  Distension  of  the  right  side  of  the  heart  with  blood  and  congestion 
of  the  lungs,  brain  and  other  internal  organs  ;  and 

3.  The  presence  of  petechial  ecchymoses. 
The  dark  colour  of  the  blood  is  a  general  appearance  in  all  forms  of 
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death,  and  is  not  confined  to  death  from  asphyxia,  although  in  the  latter 
it  is  usually  more  marked,  and  shows,  with  the  spectroscope,  a  greater 
degree  of  reduction  of  the  haemoglobin. 

Keduction  of  the  haemoglobin,  and  consequent  darkening  in  the  colour  of 
the  blood,  takes  place  post-mortem  in  all  forms  of  death  by  the  action  of 
the  tissues,  and,  finally,  owing  to  putrefactive  processes. 

The  fluidity  of  the  blood  is  a  very  constant  appearance  in  asphyxia, 
although  it  is  not  confined  to  violent  asphyxia,  but  is  present  in  most  cases 
where  respiration  has  been  interfered  with  from  any  cause,  and  also  in  cases 
of  sudden  death.  Fluidity  of  the  blood  is  not  therefore  absolutely 
characteristic  of  asphyxia. 

The  congestion  of  the  right  side  of  the  heart,  lungs,  and  other  internal 
organs  is  not  a  constant  appearance,  and  in  death  from  drowning,  hanging, 
strangulation,  suffocation,  and  other  typical  forms  of  death  from  asphyxia, 
the  congestion  of  the  lungs  and  other  organs  may  be  by  no  means  marked. 
As  already  indicated,  this  is  accounted  for  by  the  fact  that  such  congestion 
is  produced  by  the  dyspnoea  and  efforts  at  inspiration  which  occur  at  the 
commencement  of  asphyxia,  and  therefore  should  this  stage  be  present  only 
to  a  slight  degree,  it  follows  that  the  post-mortem  appearances  will  be 
relatively  altered. 

Petechial  ecchymoses  similar  to  those  mentioned  as  occurring  externally 
may  be  found  under  the  pleurae  and  epicardium,  in  the  pericardium,  in 
the  connective  tissue  in  various  parts  of  the  body,  e.g.  under  the  sternum, 
around  the  aorta,  in  the  larynx,  trachea,  epiglottis,  and  in  the  scalp  as  well 
as  within  the  cranium,  on  the  dura  mater,  etc. 

Considerable  importance  may  be  attached  to  the  presence  of  such 
ecchymoses  in  the  diagnosis  of  death  from  violent  forms  of  asphyxia,  more 
especially  when  they  are  present  in  the  various  situations  indicated  above ; 
but  as  already  mentioned,  they  are  not  absolutely  characteristic,  since,  for 
example,  in  cases  of  children  dying  during  convulsions,  similar  ecchymoses 
are  frequently  found. 

Death  from  Hanging. — In  this  form  of  death  the  constricting  force  is  the 
weight  of  the  body  exerted  upon  a  rope  or  other  band  passing  round  the  neck. 

The  only  characteristic  external  appearance  is  the  mark  produced  by 
the  constricting  band.  Apart  from  this  there  is  usually  nothing  to  indicate 
that  death  has  taken  place  from  causes  other  than  natural ;  the  face  is  pale 
and  placid,  and  there  is  no  evidence  of  any  struggle. 

The  mark  of  constriction  is  a  furrow,  its  depth,  breadth,  and  appearance 
depending  upon  the  nature  of  the  constricting  band.  It  is  usually  of  a 
brownish  red  colour,  and  the  skin  has  a  hard,  parchment-like  consistence 
where  the  greatest  pressure  has  been  exerted.  This  parchment-like  appear- 

ance is  due  to  compression  of  the  skin  and  also  to  abrasion  of  the  cuticle, 
causing  a  desiccation  of  the  skin,  and  it  is  purely  the  result  of  physical  pro- 

cesses. A  similar  appearance  is  produced  by  injuring  the  cuticle  on  any 
part  of  the  body  after  death,  and  hence  in  cases  of  hanging  it  must  not  be 
looked  upon  as  indicative  of  suspension  during  life ;  it  will  also  occur  in 
bodies  suspended  after  death. 

Frequently,  however,  in  the  parchment-like  area  or  at  its  edges,  injec- 
tion Dr  hyperaemia  of  the  capillaries  and  ecchymoses  will  be  found ;  this  is 

.  indicative  of  suspension  during  life,  and  cannot  be  simulated  by  post-mortem 
suspension. 

If  the  constricting  band  has  been  of  soft  material,  e.g.  a  silk  handkerchief, 
then  the  cuticle  is  not  likely  to  be  abraded,  and  hence  we  do  not  have  a 
brown,  parchment-like  condition  produced,  but  simply  a   pale  furrow  with 
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more  or  less  lividity  of  the  edges  on  either  side,  but  more  especially  above 
the  furrow. 

The  position  of  the  constriction  mark  will  vary  according  to  the  mode 
of  suspension :  if  a  running  noose  has  been  employed,  or  the  rope  is  tied 
close  round  the  neck  before  suspension,  then  the  furrow  will  completely 
encircle  the  neck,  the  position  of  the  knot  being  indicated  by  an  irregular 
area  of  compression,  while  the  deepest  depression  of  the  furrow  will  be  on 
the  side  opposite  to  that  on  which  the  knot  has  been  situated.  If,  however, 
as  most  commonly  happens,  the  neck  is  placed  in  a  fixed  loop,  then  the 
constriction  mark  will  only  partially  encircle  the  neck,  and  it  assumes  the 
highest  position  which  the  anatomical  relations  will  allow.  In  such  cases 
we  find  the  furrow,  as  a  rule,  running  in  front  of  the  neck  between  the 
hyoid  and  thyroid  cartilages,  passing  backwards  and  upwards  behind  the 
angle  of  the  jaw  and  the  mastoid  process,  and  losing  itself  in  the  hair  of  the 
head  behind. 

In  this  the  most  usual  position  it  will  be  recognised  that  neither  the 
trachea  nor  larynx  is  pressed  upon.  The  air-passages  are,  however,  occluded 
by  the  root  of  the  tongue  being  pressed  upwards  and  backwards  against 
the  posterior  pharyngeal  wall.  A  result  of  this  is,  that  the  anterior  portion  of 
the  tongue  is  pushed  forwards,  and  hence  not  infrequently  in  hanging  it  is 
found  protruding  from  the  mouth,  or  pressing  against  the  teeth. 

In  hanging,  other  factors  besides  occlusion  of  air  play  a  part  in  the 
production  of  death  and  also  in  accounting  for  the  rapid  onset  of  un- 

consciousness, namely,  the  large  vessels  of  the  neck  are  compressed,  and  thus 
interference  with  the  blood-supply  of  the  brain  takes  place,  while  the  vagus 

nerves  may  also  be  affected  by  the  constriction,  and  inhibit  the  heart's  action. 
This  is  indicated  by  the  frequent  absence  of  well-marked  post-mortem  signs 
of  death  from  asphyxia,  and  also  by  the  body  often  being  found  in  a  position 
which  betokens  very  rapid  loss  of  power  of  voluntary  movement. 

Evidence  of  the  effect  on  the  carotids  will  often  be  found  in  the  form 
of  transverse  rupture  of  the  inner  sheath  immediately  below  the 
bifurcation. 

The  question  of  accident,  suicide,  or  murder  will  be  determined  from 
the  circumstances  as  a  rule.  In  suicidal  hanging,  the  body  may  be  found 
in  any  position,  viz.  entirely  suspended  above  the  ground,  or  with  the  feet 
resting  upon  it,  and  even  the  fact  of  the  person  being  in  a  sitting  posture 
with  the  buttocks  resting  upon  the  ground  is  not  inconsistent  with  suicide. 
Such  postures  bear  evidence  to  the  rapidity  with  which  unconsciousness  and 
power  of  voluntary  muscular  movement  is  lost. 

Homicidal  hanging  is  rare,  and  in  any  actual  case  we  should  expect  to 
find  evidence  on  the  deceased  of  a  struggle,  and  should  have  to  presume 
that  there  had  been  more  than  a  single  assailant,  or,  except  in  the  case  of  a 
child,  that  the  victim  had  been  first  rendered  helpless  by  violence  or 
drugs. 

A  murderer  may  attempt  to  simulate  suicide  by  suspending  a  body 
after  death ;  in  such  a  case,  the  absence  of  signs  of  vital  reaction  in  the 
constriction  mark,  and  the  presence  of  other  marks  of  violence  or  other  cause 
of  death,  would  indicate  the  nature  of  the  case. 

Strangulation. — In  this  form  of  death  the  constriction  may  be  effected 
by  a  cord  or  other  form  of  band,  or  by  means  of  the  hands,  so  called  manual 
strangulation  or  throttling.  When  a  cord  is  used,  the  constriction  mark  is 
similar  in  appearance  to  that  produced  in  hanging,  but  it  occupies  a  lower 
position  in  the  neck,  because  the  force  is  no  longer  the  weight  of  the  body, 
and  it  is  exerted  in  a  horizontal  direction.     As  a  rule,  the  force  employed 
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is  much  more  violent,  causing  greater  injury,  not  only  to  the  skin,  but  also 
to  the  structures  beneath. 

The  post-mortem  appearances  of  death  from  asphyxia  are  more  marked, 
as  a  rule,  than  in  death  by  hanging ;  but  apart  from  the  local  effects  of  the 
constriction,  there  is  no  special  appearance  characteristic  of  this  mode  of 
death.  As  in  hanging,  so  here  also,  death  is  not  always  due  solely  to  closure 
of  the  air-passages,  but  is  combined  with  compression  of  the  large  vessels 
of  the  neck  and  interference  with  the  blood-supply  of  the  brain,  and,  espe- 

cially in  manual  strangulation,  pressure  upon  the  laryngeal  nerves  also 
plays  a  part. 

Suicide  by  strangulation  is  rare,  but  still  possible,  as  cases  on  record 
prove.  A  person  may  tie  a  cord  round  the  neck,  and  then  using  a  piece  of 
stick  as  a  lever,  twist  it  until  the  cord  is  so  tight  as  to  bring  on  unconscious- 

ness, when  instead  of  the  lever  untwisting  itself  again,  it  catches  in  some 
obstacle  and  thus  continues  the  compression.  Apart  from  such  means, 
however,  it  is  possible  for  a  person  to  tie  a  cord  so  tightly  round  his  neck 
as  to  produce  death. 

Homicidal  strangulation  is  much  more  common,  and  is  especially  easy 
of  execution  in  the  case  of  children.  With  adults  it  is  more  difficult, 
although  if  they  happen  to  be  helpless  from  any  cause,  such  as  drink,  or  are 
taken  unawares,  the  signs  of  resistance  and  evidence  of  a  struggle  which  one 
would  naturally  expect  to  find  may  be  absent. 

Manual  Strangulation — Throttling. — Comparatively  slight  compression 
of  the  larynx  is  sufficient  to  cause  complete  closure  of  the  vocal  cords,  or  to 
force  the  base  of  the  tongue  upwards  and  backwards  against  the  posterior 
pharyngeal  wall.  In  both  conditions  asphyxia  occurs  in  a  few  seconds ;  but 
it  is  also  probable — and  this  fact  helps  to  explain  the  great  ease  with  which 
the  garrotter  is  able  to  carry  out  his  design — that  in  manual  compression  of 
the  larynx,  the  superior  laryngeal  branch  of  the  vagus  is  injured,  thus 
producing  inhibition  of  the  respiration. 

The  post-mortem  appearances  found  in  such  cases  are  usually  very  charac- 
teristic, consisting  of  scratches,  finger-nail  marks,  and  bruises  in  the  front 

of  the  neck.  These  marks  are  more  numerous  on  the  left  side  as  a  rule : 

this  side  corresponding  to  that  on  which  the  fingers  of  a  right-handed 
assailant  will  act,  as  distinguished  from  the  thumb,  which  will  exert 
pressure  upon  the  right  side.  There  will  also  probably  be  other  marks  of 
violence  and  signs  of  a  struggle. 

In  attempted  throttling,  even  if  there  be  no  immediate  signs  or 
symptoms  of  the  violence  present  on  the  assaulted  party,  corroborative 
evidence  may  often  be  obtained  after  a  day  or  two  from  the  appearance  of 
bruises  on  the  neck,  and  also  in  the  development  of  hoarseness  of  voice  and 
pain  on  swallowing. 

Fractures  of  the  larynx  (hyoid,  thyroid,  and  cricoid),  as  well  as  effusions 
of  blood  in  the  subcutaneous  structures  of  the  neck,  are  much  more  common 
as  a  result  of  throttling  than  of  either  hanging  or  strangulation  by 
means  of  a  constricting  cord. 

In  suicidal  hanging  it  is  exceptional  to  find  fractures  of  the  thyroid  or 
cricoid  cartilages.  Partial  ruptures  of  muscles  are,  however,  not  in- 

frequent, e.g.  sterno-mastoid,  platysma. 
Drowning. — In  drowning,  the  cause  of  death  is  pure  asphyxia  through 

air  being  prevented  from  entering  the  lungs  by  means  of  a  fluid  medium. 
The  medium  may  be  any  fluid,  and  it  is  of  course  not  essential  that  more 
of  the  body  than  the  mouth  and  nostrils  should  be  immersed  in  order  to 
produce  death  by  drowning. 
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External  post-mortem  Appearances.  —  Marked  coldness  of  the  body, 
cutis  anserina,  retraction  of  penis  and  scrotum,  bleaching  and  a  sodden 
wrinkled  condition  of  the  skin  of  the  hands  and  soles  of  the  feet,  are  only 
indicative  of  a  body  having  been  immersed  in  water,  it  may  be  post-mortem, 
and  are  not  therefore  characteristic  of  death  by  drowning.  Goose  skin  and 
also  contraction  of  the  penis  and  scrotum  may  occur  in  other  forms  of  death 
merely  as  a  result  of  rigor  mortis. 

The  only  two  external  appearances  strongly  indicative  of  death  by 
drowning  are :  1st,  The  presence  of  fine  foam  in  the  mouth  and  nose ;  and 
2nd,  The  presence  of  weeds,  gravel,  etc.,  firmly  grasped  in  the  hands. 

Internal  Appearances. — Besides  the  general  signs  of  death  by  asphyxia, 
more  or  less  well  developed,  there  are  three  appearances  characteristic 
of  drowning. 

1.  Distension  of  the  lungs  so  that  they  fill  the  cavity  of  the  chest — 

"  Balloon  lungs  " ;  they  are  sodden  with  water,  pit  on  pressure,  and,  on  section, 
a  quantity  of  frothy  fluid  escapes. 

This  condition  arises  chiefly  during  the  terminal  respirations  in  the  third 
stage  of  asphyxia,  when  unconsciousness  supervenes  and  the  reflexes  have 
become  destroyed,  the  fluid  being  then  drawn  into  the  smallest  bronchioles  and 
alveolte.  During  the  first  stage  of  dyspncea  no  fluid  enters  the  air-passages, 
or  if  it  does,  is  at  once  expelled ;  while  during  the  second  or  convulsive  stage, 
water  may  find  its  way  into  the  stomach ;  but  the  reflexes  not  being  wholly 
abolished,  water  which  passes  into  the  larynx  is  to  a  large  extent  rejected, 
while  the  expiratory  efforts  which  characterise  this  stage  account  for  the 
production  of  the  fine  foam  found  in  the  air-passages  after  death.  The 

amount  of  water  which  penetrates  into  the  lungs  producing  this  "  balloon  " 
appearance  in  a  more  or  less  typical  form  will  depend  upon  the  duration 
and  strength  of  the  terminal  inspirations  before  death. 

2.  Presence  of  water  in  the  stomach.  This  is  due  to  water  having 
been  swallowed  during  the  first  and  second  stages,  and  it  is  often  large  in 
amount.  It  must  be  distinguished  from  water  drunk  before  immersion ; 
this  may  be  done  by  a  microscopic  examination  of  the  water  in  many 
instances,  e.g.  the  discovery  of  substances  identifying  it  with  the  water  of 
the  canal,  pond,  etc.,  in  which  the  body  is  found. 

3.  Presence  of  fine  white  foam  or  froth  in  the  trachea  and  air- 
passages  generally.  This  fine  foam  is  very  characteristic  of  drowning, 
and  is  not  to  be  confounded  with  the  coarse  froth  frequently  seen 
in  cases  of  death,  in  which  there  has  been  asphyxia  from  any  other 
cause. 

In  death  from  drowning,  the  first  green  discoloration  of  the  skin,  as  a 
result  of  putrefaction,  is  usually  seen  in  the  neck  or  upper  part  of  the 
sternum,  as  distinguished  from  other  forms  of  death,  in  which  it  usually 
appears  in  the  lower  part  of  the  abdomen. 

Putrefaction  is  delayed  so  long  as  the  body  remains  immersed,  but  on 
exposure  to  the  air  decomposition  advances  as  a  rule  with  great  rapidity. 

A  body  sinks  on  immersion  at  first,  but  rises  to  the  surface,  unless 
mechanically  prevented,  whenever,  owing  to  the  development  of  gases  of 
putrefaction  in  the  body  cavities,  its  specific  gravity  becomes  less  than 
that  of  the  water.  The  time  when  a  body  rises  will  therefore  vary  accord- 

ing to  the  progress  of  putrefaction,  and  thus  ceteris  paribus  occurs 
sooner  in  summer  than  in  winter,  etc. 

Suicide  by  drowning  is  very  common ;  so  too,  is  accidental  drowning, 
especially  during  the  summer  months.  It  will  be  impossible  to  decide 
whether  drowning   is   homicidal   in   any  case,  unless   there   are   injuries 
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ou  the  body  betokening  a  struggle,  or  other  evidence  to  lead  to  such  a 
conclusion.  In  all  cases  it  is  important  to  determine  whether  death  has 
actually  taken  place  from  drowning,  since  naturally  a  body  may  be  thrown 
into  the  water  after  death  has  been  caused  by  other  means. 

In  suicidal  drowning,  however,  a  body  may  present  marks  of  violence, 
either  as  a  result  of  an  attempt  at  suicide  by  another  method  im- 

mediately before,  or  as  a  result  of  striking  some  hard  object  in  plung- 
ing into  the  water,  or  again  the  injuries  may  be  of  post-mortem  origin 

caused  by  barge  poles,  lock-gates,  paddles  of  steamers,  washing  of  the  body 
against  rocks  by  the  action  of  waves,  etc.  In  such  cases  it  is  necessary  to 
determine  whether  the  injuries  present  the  signs  of  vital  reaction  char- 

acteristic of  production  during,  life. 
Warning  must  be  given  not  to  mistake  the  effects  of  decomposition, 

and  the  action  of  water-rats,  fish,  and  crabs,  etc.,  for  injuries  and  mutila- 
tions produced  by  violence  during  life. 

Asphyxia  produced  by  the  presence  of  foreign  bodies  in  the  air-passages 
(choking)  is  common  as  a  result  of  accident,  but  is  extremely  rare  as  a  means 
of  suicide,  or  of  homicide,  except  in  the  case  of  very  young  children. 

Smothering,  overlaying  are  frequently  the  cause  of  accidental  death, 
the  former  in  the  case  of  adults  while  in  a  state  of  drunkenness,  and  the 
latter  in  young  children  who  sleep  in  the  same  bed  along  with  the  father 
and  mother. 

Smothering  may  of  course  be  homicidal.  The  post-mortem  appearances 
consist,  as  a  rule,  only  of  those  common  to  all  forms  of  death  from 
asphyxia,  hence  the  difficulty  of  proving  the  crime.  Signs  of  a  struggle 
and  marks  of  violence  are  to  be  expected  if  the  deceased  was  able-bodied 
and  capable  of  offering  resistance. 

In  cases  of  overlaying  there  is  often  flattening  of  the  nose,  or  one  side 
of  the  face  may  be  pale  and  flattened  owing  to  pressure,  thus  indicating 
the  cause  of  the  asphyxia.  But,  apart  from  such  external  signs,  the 
post-mortem  appearances  are  not  characteristic,  blood-stained  froth  at  the 
mouth  and  nose,  petechial  ecchymoses  in  the  conjunctivae,  pleurae,  and  on 
the  surface  of  the  heart,  fluid  blood,  and  congestion  of  internal  organs  being 
signs  all  consistent  with  death  from  convulsions  as  well  as  from  over- 
laying. 

An  exception  might  perhaps  be  made  in  regard  to  the  presence  of 
blood-stained  froth  issuing  from  the  mouth  and  nostrils,  as  in  a  very  large 
number  of  post-mortems  in  cases  of  death  from  convulsions  I  have  rarely 
if  ever  seen  it,  whereas  in  overlaying  it  is  a  very  common  and  most 
characteristic  appearance. 

Asphyxia,  the  result  of  breathing  irrespirahle  gases. 
All  gases  which  do  not  permit  of  the  oxygenation  of  the  blood  will 

cause  asphyxia,  but  practically  those  which  most  commonly  cause  fatal 
results  are  C02  and  CO. 

Carbonic  acid  (C02)  may  cause  death  owing  to  the  products  of  combustion 
from  a  fire  or  stove  passing  into  a  room,  either  from  there  being  no  outlet, 
or  by  down  draught  in  a  chimney  or  flue  ;  from  escapes  of  the  gas  from  old 
coal  workings  travelling  through  the  ground  and  passing  into  the  cellars 
of  houses,  and  thence  to  upper  apartments ;  by  men  entering  wells,  sewers, 

brewers'  vats  in  which  the  gas  has  accumulated,  or  from  sleeping  in 
proximity  to  lime-kilns,  and  as  a  result  of  explosions  in  mines. 

Death  occurs  from  pure  asphyxia,  due  to  the  C02  preventing  a  sufficiency 
of  oxygen  gaining  access  to  the  blood.     Unconsciousness  is  quickly  pro- 

duced, while  if  the  amount  of  C02  present  is  large,  almost  instantaneous 
vol.  vii  28 
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loss  of  muscular  power  and  unconsciousness  may  be  produced ;  vomiting 
sometimes  occurs. 

The  external  post-mortem  appearances  are  :  congestion  and  cyanosis  of 
the  head,  neck,  and  face,  froth  in  the  mouth  and  air-passages — often  deeply 
blood-stained,  very  marked  and  extensive  post-mortem  lividity,  which  is 
of  a  deep  purple  colour.  Petechial  ecchymoses  may  be  present  in  the  skin 
and  other  tissues. 

Internally,  the  appearances  are  those  characteristic  of  typical  death 
from  asphyxia. 

Carbonic  Oxide  (CO). — Carbonic  oxide  most  frequently  produces  death 
owing  to  escape  of  ordinary  lighting  gas,  and  more  especially  is  this  dangerous 
if  it  has  received  an  admixture  of  water-gas  (as  is  now  frequently  the 
case),  which  increases  the  proportion  of  CO  very  considerably.  CO  is 
also  a  product  of  incomplete  combustion,  and  hence  may  cause  fatal 
accidents  where  gas-heating  arrangements  are  used,  or  where,  in  slow 
combustion  stoves,  the  stoves  or  flues  are  defective.  It  is  a  product  of 
explosions  in  mines,  and  may  also  be  the  cause  of  death  in  the  burning 
of  buildings.  Asphyxia  is  produced  owing  to  a  stable  compound  being 
formed  between  the  haemoglobin  and  CO  (carbonic  oxide  haemoglobin),  thus 
mechanically  preventing  the  haemoglobin  acting  as  an  oxygen-carrier  to  the 
tissues.  It  is  a  cumulative  poison,  the  blood,  even  when  small  percentages 
are  present  in  the  atmosphere,  gradually  becoming  more  and  more  saturated 
until  death  ensues. 

Carbonic  oxide  hsemoglobin  is  characterised  by  a  bright  pink  colour, 
which  is  very  distinct  in  dilute  blood  solutions,  and  which  produces 
a  corresponding  pink  colour  of  the  post-mortem  lividity  patches.  Its 
presence  in  blood  may  be  definitely  determined  by  means  of  the  spectro- 

scope, since  although  it  gives  rise  to  two  bands,  somewhat  similar  to  the 
spectrum  of  oxyhemoglobin,  yet,  in  the  case  of  the  latter,  these  bands  can 
be  transformed  into  one  broad  band  (reduced  haemoglobin)  by  means 
of  a  reducing  agent,  e.g.  ammonium  sulphide,  whereas  the  combination 
of  carbonic  oxide  and  haemoglobin  is  more  stable,  and  is  not  affected  by 
the  addition  of  such  reducing  agents,  the  two  bands  between  the  lines  D 
and  E  still  remaining  distinct. 

The  symptoms  are  dizziness,  increased  respiratory  and  cardiac  action, 
nausea  and  vomiting,  drowsiness,  muscular  weakness,  coma. 

The  post-mortem  appearances  are  chiefly  a  bright  pink  colour  of 
the  post-mortem  lividity  patches,  and  also  of  the  blood  throughout  the 
organs  and  tissues  of  the  body,  together  with  the  ordinary  appearances  of 
death  from  asphyxia. 

The  treatment  of  both  C02  and  CO  poisoning  consists  in  providing 
plenty  of  fresh  air,  inhalation  of  oxygen,  artificial  respiration,  stimulation 

and  warmth  (see  also  "  Asphyxia,"  vol.  i.). 
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Rape. — Eape  is  the  carnal  knowledge  of  a  woman  by  force  and  against 
her  will. 

By  the  Criminal  Law  Amendment  Act,  1885,  any  person  who  has  carnal 
knowledge  of  a  girl  under  13  years,  with  or  without  her  consent,  is  guilty 
of  a  felony,  while  the  attempt  is  a  misdemeanour.     Any  person  who  has,  or 
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attempts  to  have,  carnal  knowledge  of  a  girl  between  13  and  16,  with  consent, 
or  even  on  solicitation  by  the  girl,  is  guilty  of  a  misdemeanour.  It  is  a 
sufficient  defence  in  such  cases,  where  there  has  been  consent,  that  the  accused 
had  reasonable  ground  to  believe  that  the  girl  was  of  or  over  the  age  of  16 
years.  The  accusation  must  be  brought,  however,  within  three  months  of 
the  commission  of  the  offence. 

It  is  also  a  misdemeanour  to  have,  or  to  attempt  to  have,  carnal  know- 
ledge of  a  female  idiot  or  imbecile,  under  circumstances  which  do  not 

amount  to  rape,  and  when  the  offender  knew  that  the  girl  or  woman  was 
an  idiot  or  imbecile. 

In  order  to  constitute  the  crime  of  rape  it  is  not  essential  that  there 
shall  have  been  emission,  or  even  penetration,  since  the  mere  introduction 
of  the  penis  within  the  vulvae  is  sufficient,  and  it  is,  therefore,  not  necessary 
that  the  hymen  shall  have  been  injured. 

Consent  means  free  consent  by  a  woman  who  is  uninfluenced  by  extreme 
terror,  and  who  is  fully  conscious  at  the  time.  Intercourse  with  consent 
obtained  by  personation  of  a  husband,  or  by  threatening  the  life  of  the 
woman,  is  rape. 

The  administration  of  any  drug  or  other  matter  with  intent  to  stupefy 
or  overpower,  so  as  to  enable  any  person  to  have  unlawful  carnal  connec- 

tion, is  a  misdemeanour. 
It  must  be  noted  that  rape  may  be  committed  on  unchaste  as  well  as 

chaste  women,  and  therefore  that  forcible  intercourse  with  a  prostitute 
against  her  will  constitutes  the  crime. 

In  all  cases  of  rape  on  adults  it  is  naturally  required  that  the  woman 
should  resist  to  the  uttermost  of  her  power,  and  hence  in  all  such  charges  we 
expect  to  find  evidence  of  a  struggle  and  resistance  on  her  part.  Such 
evidence  must  be  sought  for  in  disorder  of  dress,  scratches  or  bruises  about 
the  face  and  neck  due  to  attempts  to  prevent  cries  for  help,  bruises  about 
the  thighs  and  wrists,  etc.  In  the  absence  of  such  signs  of  a  struggle  a 
medical  man  must  consider  the  possibility  of  the  woman  having  fainted,  or 
of  more  than  one  offender  having  been  implicated  in  the  assault,  and  of  the 
possibility  of  the  woman  having  been  rendered  helpless  by  administra- 

tion of  drugs  or  from  other  causes  which  would  prevent  her  offering 
resistance.  As  a  rule,  the  probability  of  a  strong  woman  being  forcibly 
overcome  by  a  single  man  is  extremely  doubtful,  and  unless  there  are 
special  circumstances  connected  with  the  case,  such  as  those  indicated 
above,  charges  of  this  nature  must  be  investigated  with  special  care.  The 
comparative  strength  of  the  woman  and  her  assailant  must  always  receive 
consideration. 

Charges  of  rape  most  frequently  occur  in  connection  with  children.  In 
them  we  do  not  expect  to  find  evidence  of  resistance,  nor,  as  a  matter  of 
fact,  are  the  local  signs  of  violence  to  the  genital  organs  usually  marked 
unless  forcible  penetration  has  been  attempted  and  great  brutality  has  been 
used. 

In  the  case  of  young  children  charges  of  indecent  assault  are  very 
frequent,  but  as  a  rule  the  assault  merely  consists  in  libidinous  practices, 
without  serious  injury  to  the  genital  organs.  There  are  frequently  in 
these  cases  slight  abrasions  of  the  frenulum  or  inner  surface  of  the  labia, 
accompanied  with  inflammatory  redness  of  the  parts  and  tenderness. 
Frequently  in  the  case  of  young  children  a  mother  suspects  an  indecent 
assault  from  the  appearance  of  irritation  of  the  external  genitals  or 
presence  of  a  whitish  muco-purulent  discharge.  This  may  be  the  result 
of  attempted  rape  and  gonorrhceal  infection,  but,  on  the  other   hand,  it 
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cannot  be  too  strongly  accentuated  that  a  similar  condition  is  frequently 
the  result  of  uncleanliness,  poverty,  and  defective  nutrition.  The  distinc- 

tion between  such  an  innocent  discharge  and  a  gonorrhoea  may  be  made  by 
means  of  staining  for  gonococci  (somewhat  similar  organisms  may  be 
present  in  innocent  discharges),  and  by  observing  the  effect  of  general 
treatment;  innocent  discharges  quickly  disappearing  as  a  rule  on  the 
application  of  ordinary  remedies  and  cleanliness,  whereas  gonorrhoea  is  more 
intractable. 

In  rape  upon  girls  of  more  advanced  age  the  local  appearances  may 
consist  of  injury  to  the  hymen  and  other  parts  of  the  genital  organs,  but 
the  extent  of  the  injuries  will  depend  upon  the  physical  development  of  the 
individual  and  violence  used  in  each  case.  The  hymen  will  in  all  probability 
be  ruptured  if  there  has  been  complete  penetration,  and  the  other  signs  of 
injury  may  consist  in  lacerations  of  the  entrance  to  the  vagina,  and  of  its 
walls  implicating  the  bladder  anteriorly  or  rectum  behind. 

Eupture  of  the  hymen  is,  however,  not  a  necessary  result  of  complete 
penetration  even  in  young  virgins,  and  in  all  cases  care  must  be  exercised 
not  to  confound  natural  irregularities  of  the  free  margin  of  the  hymen  for 
ruptures  either  of  recent  or  remote  origin. 

In  women  who  have  been  accustomed  to  sexual  intercourse,  while  we 
may  expect  more  marked  evidence  of  a  struggle  and  resistance  to  the 
assault,  and  while  injuries  caused  by  the  fingers  on  the  external  surface  of 
the  genital  organs  are  frequently  seen,  signs  of  injury  internally,  as  a  result 
of  the  act  of  connection,  may  be  wholly  absent. 

Under  all  circumstances  it  is  important  that  the  examination  of  the 
assaulted  party  should  take  place  without  any  delay  or  warning. 

The  general  appearance  and  behaviour  of  the  woman  must  be  noted,  as 
also  the  condition  of  her  dress  and  any  marks  of  external  violence,  likewise 
the  condition  of  her  external  genital  organs  with  reference  to  scratches, 
presence  of  semen  sticking  to  the  pubic  hairs,  or  on  her  clothing,  and 
internally,  any  appearances  indicative  of  violence  or  recent  connection. 

With  regard  to  the  examination  of  the  private  parts  of  any  woman 
under  whatever  circumstances,  it  must  be  remembered  that  this  can  only 
be  carried  out  with  her  full  consent,  after  she  has  been  made  aware  of  the 
object  of  the  examination,  and  of  the  fact  that  it  may  provide  evidence 
incriminating  herself.  No  official  authority,  written  or  verbal,  justifies  the 
examination  of  a  woman  against  her  will,  but  naturally  in  certain  circum- 

stances, as  in  charges  of  rape,  it  is  the  interest  of  the  assaulted  party  to  permit 
an  examination  to  be  made.  It  will  be  advisable  to  have  such  consent 

given  in  the  presence  of  witnesses,  while  the  examination  should  also,  if 
possible,  be  carried  out  in  the  presence  of  another  woman. 

The  discovery  of  spermatozoa  in  the  vagina  will  be  strong  corroboration 
of  a  charge  of  rape,  but  at  the  same  time  it  is  well  known  that  living 
spermatozoa  may  be  found  in  the  vagina  for  at  least  a  week  after  connec- 

tion, and  hence  their  presence  may  be  due  to  a  previous  act  of  coition.  A 
small  spatula,  pipette,  or  other  suitable  instrument  should  be  introduced 
into  the  vagina  and  some  of  the  contained  mucus  removed. 

As  it  is  often  impossible  at  once  to  proceed  with  the  microscopical 
examination,  and  since  it  is  inadvisable  to  allow  the  mucus  to  become  dry, 
it  will  be  found  useful  to  place  what  is  removed  from  the  vagina  between 
two  microscope  slides.  In  this  way  the  material  remains  moist  for  many 
hours,  and  the  spermatozoa  are  not  injured. 

The  mucus  should  be  examined,  however,  as  soon  as  possible  under  the 
microscope,  with  a  power  of  at  least  400. 
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When  seminal  stains  on  linen  or  other  fabrics  have  to  be  examined  it 

should  be  remembered  that  the  fabric  must  be  handled  gently.  If  there  are 
dried  seminal  crusts  upon  it,  these  may  be  detached,  allowed  to  soften  in  a 

drop  of  distilled' water  very  slightly  acidified  with  HC1,  otherwise,  a  small  piece 
of  the  stained  fabric  must  be  cut  out,  placed  on  a  glass  slide,  and  moistened 
with  a  drop  of  distilled  water  as  above.  The  time  allowed  for  maceration 
will  depend  on  the  age  of  the  stain.  The  piece  of  fabric  is  then  gently 
pressed  on  the  slide,  and  the  slightly  milky  fluid  thus  obtained  is  examined 
under  the  microscope.  The  addition  of  a  drop  of  a  solution  of  iodine 
dissolved  in  iodide  of  potassium  placed  at  the  edge  of  the  cover-glass  is  a 
very  simple  yet  effective  method  of  staining  the  bodies  of  the  spermatozoa 
and  thus  rendering  them  more  easily  visible.  No  person  should  swear  to 
the  presence  of  spermatozoa  unless  he  finds  typical  and  unmistakable 
specimens.  To  the  unpractised  there  are  many  things  in  the  field  of  vision 
in  preparations  of  such  discharges  which  resemble  spermatozoa,  although 
there  is  nothing  the  microscopist  with  some  experience  is  able  to  recognise 
with  more  certainty  and  speak  to  with  greater  confidence  if  present. 

Examination  of  accused  party  in  cases  of  Rape. — This  should  always  be 
undertaken,  but  it  can  only  be  performed  under  the  same  restriction  as 
pertains  to  the  examination  of  a  woman,  viz.  with  consent.  Evidence  of  a 
struggle,  scratches  on  the  face,  wrists,  etc.,  should  be  looked  for,  while  an 
examination  of  the  genital  organs  may  disclose  the  presence  of  abrasions,  or 
of  disease,  which  may  afford  important  evidence  in  certain  cases — or  the 
clothing  may  show  blood  and  seminal  stains. 

Signs  of  Pregnancy. — A  knowledge  of  the  signs  of  pregnancy  is  of 
importance  to  the  medical  jurist,  since  in  civil  as  well  as  in  criminal  cases 
questions  as  to  the  existence  of  pregnancy  at  the  time  of  examination,  or 
within  a  recent  period,  frequently  arise. 

The  various  signs  of  pregnancy  are  described  under  the  appropriate 

article  (vide  "  Pregnancy  "),  and  need  not  be  repeated  here. 
A  word  of  caution  may,  however,  be  given,  viz.  since  a  great  responsi- 

bility is  incurred  by  a  positive  opinion  leading  to  criminal  proceedings,  a 
decision  should  not  be  come  to  until  the  absolute  signs  of  pregnancy  are 
present  and  proof  positive  is  thus  obtained. 

Delivery. — The  question  whether  a  woman  has  been  recently  delivered  of 
a  child  is  one  which  has  to  be  determined  frequently  in  connection  with 
charges  of  infanticide,  and  also  of  suspected  abortion.  It  is  of  great 
importance  that  the  examination  should  be  made  as  soon  as  possible,  since 
the  appearances  presenting  themselves  will  depend  largely  upon  the  time 
which  has  elapsed  since  delivery,  as  well  as  upon  the  period  of  gestation  at 
which  delivery  has  taken  place. 

Of  course  the  consent  of  a  woman  to  the  examination  must  be  obtained 
as  previously  mentioned. 

The  signs  of  quite  recent  delivery  are  well  known  to  every  practitioner, 
and  it  is  therefore  only  necessary  to  emphasise  a  fact  which  is  of  great 
interest  and  importance,  viz.  the  absence  in  some  women  of  any  outvmrd 
indications  of  delivery  having  recently  occurred,  so  that  even  doctors  may 
be  deceived  unless  a  strict  examination  is  made. 

Not  only  may  a  primipara,  who  is  living  in  daily  association  and  sleeping 
in  the  same  room  with  other  women,  nay,  even  sleeping  in  the  same  bed 
with  another  woman,  successfully  conceal  her  condition  until  the  end  of 
pregnancy,  but  she  may  retire  for  a  quarter  of  an  hour  into  privacy,  and  on 
returning,  resume  her  work  along  with  the  rest  of  the  household,  without 
the  fact  being  discovered  that  in  the  interval  she  has  been  delivered  of  a 
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child ;  not  only  so,  but  she  may  be  able  to  continue  to  conceal  the  fact 
without  discovery. 

After  the  lapse  of  one  or  two  weeks,  the  definite  determination  of  the 
fact  of  recent  delivery  having  occurred  becomes  more  difficult,  and  after 
four  weeks,  as  a  rule,  it  may  be  impossible  to  give  even  an  approximate 
estimate  as  to  the  time  of  the  occurrence. 

Abortion. — In  Scotland  the  procuring  of  abortion  is  a  crime  at  common 
law.  The  English  statute  is  as  follows  :  "  Every  woman  being  with  child,  who 
with  intent  to  procure  her  own  miscarriage  shall  unlawfully  administer  to 
herself  any  poison  or  other  noxious  thing,  or  shall  unlawfully  use  any 
instrument  or  other  means  whatsoever  with  like  intent ;  and  whosoever 
with  intent  to  procure  the  miscarriage  of  any  woman,  whether  she  be  or  be 

not  with  child,  shall  unlawfully  administer,  etc.,  shall  be  guilty  of  a  felony." 
"Whosoever  shall  unlawfully  supply  or  procure  any  poison  or  other 

noxious  thing,  or  any  instrument  or  thing  whatsoever,  knowing  that  the 
same  is  intended  to  be  unlawfully  used  or  employed  .with  intent  to 
procure  the  miscarriage  of  any  woman,  whether  she  be  or  be  not  with  child, 

shall  be  guilty  of  a  misdemeanour." 
The  intent  constitutes  the  crime,  and  any  person  who  through  his 

actions  with  such  intent  causes  death  is  guilty  of  murder. 
Criminal  abortion  consists  in  causing  the  contents  of  the  womb  to  be 

expelled  at  any  period  of  gestation  short  of  full  time,  and  is  not  confined  to 
expulsion  of  the  ovum  during  the  earlier  months  of  pregnancy.  At  the 
same  time  it  will  be  noted  from  the  clauses  of  the  statute  quoted  above, 
that  in  order  to  constitute  the  crime  it  is  not  necessary  that  the  woman 
shall  be  pregnant.  It  is  doubtful  whether  the  procuring  of  abortion  for 
strictly  medical  reasons  is  intended  to  be  excepted  by  the  wording  of  the 
statute  above  quoted,  but  in  Scotland  where  the  crime  is  prosecuted  under 
the  common  law  this  exception  is  clearly  recognised.  In  any  case  there  can 
be  no  question  of  the  advisability  of  every  medical  man  protecting  himself 
from  any  possible  reflection  upon  his  conduct,  by  holding  a  consultation 
with  a  colleague  before  inducing  premature  labour,  and  at  the  same  time 
of  informing  the  relatives  of  the  circumstance  and  getting  their  per- 
mission. 

The  means  used  to  procure  criminal  abortion  may  be  divided  into  three 
classes : — 

(1)  General  mechanical  violence,  such  as  violent  exercise — jumping  from 
heights,  etc. 

(2)  Administration  of  drugs.  It  is  not  necessary  that  the  drug  shall  be 
a  poison  or  even  a  noxious  thing  in  a  popular  sense.  Almost  any  substance 
which  causes  a  violent  reaction  in  the  system  may  excite  uterine  contrac- 

tions. Even  ordinary  medicinal  substances  in  large  doses,  such  as  sulphate 
of  magnesia,  aloes,  etc.,  may  by  their  action  on  the  bowel  induce  abortion. 
The  substances  which  are  most  often  employed,  however,  are  those  which 
are  popularly  supposed  to  have  a  specific  effect,  e.g.  penny-royal,  rue,  savin, 
ergot,  cantharides,  etc. 

(3)  Instrumental  interference  with  the  contents  of  the  uterus. 
The  first  two  methods  are  usually  employed  by  the  woman  herself  in 

the  early  period  of  pregnancy — and  they  are  very  uncertain.  There  is  no 
absolutely  reliable  abortifacient  drug — even  large  doses  of  ergot  being  very 
often  futile.  Savin  is  an  active  irritant  poison,  and  frequently  causes  death 
without  any  effect  on  the  uterus  having  been  produced.  In  the  post- 

mortem examination  of  cases  where  criminal  abortion  is  suspected,  the 
contents  of  the  stomach  and  intestines  should  be  carefully  examined  for 
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traces  of  vegetable  substances  which  may,  in  the  absence  of  chemical  tests, 
lead  to  the  identification  of  the  substance  taken. 

In  considering  charges  of  abortion,  a  medical  witness  must  always  keep 
in  mind  its  great  frequency  in  a  very  large  proportion  of  women,  owing  to 
natural  causes,  and  by  what  slight  means  it  may  be  accidentally  induced  in 
those  who  are  predisposed. 

When  the  period  arrives  at  which  it  becomes  difficult  to  conceal  the 
pregnancy,  i.e.  after  the  fourth  month,  and  after  other  methods  have 
failed,  the  third  and  most  certain  method  of  procuring  abortion,  viz.  instru- 

mental interference,  is  usually  resorted  to.  This  the  woman  may  attempt  to 
carry  out  herself,  but  more  commonly  she  seeks  the  aid  of  another.  There 
can  be  little  doubt  that  only  a  small  proportion  of  the  total  number  of 
criminal  abortions  become  the  subject  of  investigation,  since,  if  all  goes  well, 
there  is  every  reason  for  concealment  of  the  crime.  A  fatal  result  is 
generally  due  to  septicaemia,  the  result  of  perforation  of  the  cervix  or  uterus 
with  the  instrument  employed.  Such  instruments  are  usually  more  or  less 
pointed  and  septic,  so  that  in  the  hands  of  persons  unskilled  in  anatomy 
they  are  very  dangerous.  It  has  been  stated  by  an  eminent  authority  that 
if  acute  septicaemia  follows  abortion  in  the  course  of  a  few  days  instrumental 
interference  is  to  be  suspected. 

The  signs  of  abortion  in  the  living  will  depend  upon  the  period  of 
gestation  reached,  and  also  the  time  which  has  elapsed  since  the  occurrence, 
and  hence  an  early  examination  should  always  be  made  in  such  cases.  In 
a  few  days,  after  abortion  at  an  early  stage,  all  traces  of  discharge  from  the 
womb,  patulous  condition  of  the  os,  etc.,  may  have  disappeared,  or  at  any 
rate  may  render  a  definite  opinion  impossible.  In  abortion  at  early  stages 
all  matters  which  have  come  away  from  the  uterus  should  if  possible  be 
carefully  examined,  clots  of  blood,  etc.,  being  placed  in  a  basin  of  water 
and  searched  for  traces  of  an  ovum.  Abortion  cannot  be  definitely 
affirmed  unless  distinct  traces  of  an  ovum  are  found.  The  signs  of 
abortion  in  the  dead  will,  as  a  rule,  even  at  early  stages,  be  definite  in 
character,  but  we  must  be  careful  not  to  confound  the  appearances  presented 
by  the  genital  organs  and  uterus,  resulting  from  the  natural  expulsion  of  a 
fcetus,  especially  in  the  later  months,  for  evidence  of  criminal  violence. 
Injuries  caused  by  abortionists  are  generally  situated  near  the  cervix  or 
in  the  uterine  cavity,  and  consist  of  punctures  or  longitudinal  lacera- 

tions, the  appearance  of  which  is  highly  suggestive,  and  differ  from  the 
tears  in  the  cervix  or  superficial  abrasions  and  lacerations  of  the  vaginal 
wall,  which  frequently  result  during  ordinary  delivery.  Spontaneous 
ruptures  of  the  uterus  are  usually  situated  in  the  lower  segment  and 
run  transversely,  whereas  ruptures  due  to  direct  violence  are  generally 
longitudinal. 

Infanticide. — The  term  infanticide  is  used  to  denote  the  murder  of  an 
infant.  The  crime  is  usually  perpetrated  at,  or  shortly  after,  birth.  In 
order  to  constitute  the  crime  it  is  necessary  that  the  child  shall  have  been 

born  alive — that  is  to  say,  not  merely  that  it  shall  have  breathed,  and  there- 
fore lived,  but  that  it  lived  and  enjoyed  a  separate  existence,  apart  from  the 

mother.  An  infant  may  give  evidence  of  life,  i.e.  breathe,  while  in  the 

maternal  passages,  but  such  an  infant  is  not  "  born  alive  "  -in  the  legal  sense, 
and  killing  it  is  not  murder,  provided  it  succumbs  before  it  is  fully  born.  To 
prove  a  charge  of  infanticide,  it  is  essential  therefore,  not  only  that  there 

shall  be  evidence  that  a  child  has  lived,  but  also  that  it  was  "  born  alive." 
The  chances  of  an  infant  coming  into  the  world  "  still  born,"  or  of  succumb- 

ing immediately  after  birth  from  a  variety  of  natural  causes,  are  so  great, 
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and  therefore  of  an  innocent  woman  being  accused  of  infanticide,  that  the 
Crown  in  all  charges  of  infanticide  assumes  that  the  child  is  dead  born  in 
every  case  until  the  contrary  is  proved,  and  undertakes  the  onus  of  proving 
that  it  enjoyed  a  separate  existence. 

The  post-mortem  examination  of  the  body  of  an  infant  is  required 
to  determine — (1)  Its  maturity ;  (2)  Has  it  breathed,  and  therefore  lived  ?  (3) 
Was  it  born  alive  ?  (4)  What  was  the  cause  of  death  ?  (5)  How  long  has  it 
been  dead  ? 

Owing  to  the  difficulties  often  experienced  in  giving  a  definite  answer 
to  these  questions,  and  also,  no  doubt,  owing  to  the  fact  that  infanticide 
frequently  occurs  under  circumstances,  as  regards  the  mother,  which  render 
conviction  on  a  minor  charge  adequate  vindication  of  the  ends  of  justice, 
the  indictment  generally  includes  an  alternative  charge  of  concealment  of 
birth  in  England,  or  concealment  of  pregnancy  in  Scotland,  for  which  the 
punishment  is  imprisonment  for  a  term  not  exceeding  two  years. 

The  crime  of  concealment  of  birth  consists  in  the  secret  disposition  of 
the  body  of  a  child,  whether  it  died  before  or  after  birth,  and  concealment 
of  its  birth. 

Concealment  of  pregnancy  consists  in  concealment  by  a  woman  of  the 
fact  of  her  having  been  pregnant  in  the  event  of  the  child  dying  or  dis- 

appearing. It  is  not  necessary  that  the  body  be  found,  or  that  there  be 
proof  of  its  death ;  on  the  other  hand,  it  is  sufficient  for  the  woman  to 
indicate  the  fact  of  her  pregnancy  to  any  person,  directly  or  even  indirectly, 
in  order  to  relieve  her  from  the  charge. 

In  the  case  of  any  woman  accused  of  infanticide,  it  will  be  necessary  to 
prove  that  she  has  been  recently  delivered  of  a  child  at  a  time  corresponding 
to  that  which  has  presumably  elapsed  since  the  birth  of  the  infant. 

In  the  post-mortem  examination  of  the  body  of  an  infant,  after  noting 
the  length  and  weight,  state  of  the  umbilical  cord,  presence  of  a  caput 
succedaneum,  marks  of  injury,  and  other  external  appearances,  we  must 
proceed  to  determine  its  maturity,  because  the  more  immature  an  infant  is 
the  less  chance  there  will  have  been,  cceteris  paribus,  of  its  having  sur- 

vived its  birth,  or  if  born  alive,  the  greater  is  the  probability  of  its  having 
succumbed  subsequently  from  natural  causes.  As  a  rule,  charges  of  infanti- 

cide arise  in  connection  with  infants  born  after  the  seventh  month,  and  the 

majority  are  mature,  full-time  children.  The  following  data  will  assist  the 

examiner: — At  *7th  month. — Length,  12-15  inches;  weight,  2-4  lbs.;  hair 
appearing  on  scalp ;  pupillary  membrane  disappearing ;  finger-nails  do  not 
reach  to  end  of  fingers  ;  testicles  at  abdominal  ring ;  vernix  caseosa  and 
lanugo  present  on  the  skin. 

8th  month. — Length,  15-17  inches ;  weight,  4-5  lbs. ;  pupillary  membrane 
absent ;  nails  reach  to  end  of  fingers ;  testicles  in  inguinal  canal  or  upper 
part  of  the  scrotum ;  valvulse  conniventes  in  small  intestine. 

9th  month — Signs  of  maturity. — Length,  18-21  inches;  weight,  5-8  lbs.; 
hair  thick  on  scalp  and  about  an  inch  long ;  nails  project  beyond  tips  of 
fingers ;  testicles  in  scrotum.  In  the  lower  end  of  the  femur  there  is  a 
well-marked  node  of  ossification,  about  \  of  an  inch  in  diameter. 

The  existence  or  absence,  of  this  node  of  ossification  must  always  be 
determined,  and  the  procedure,  after  reflecting  the  soft  parts  surrounding 
the  lower  end  of  the  femur,  is  to  carefully  shave  off  transverse  slices  of  the 
cartilaginous  epiphysis,  until  a  red  spot  of  gritty  consistence  makes  its 
appearance  in  the  centre.  This  is  the  ossific  node,  and  its  greatest  diameter 
should  be  exposed. 

Having  completed   the   external   examination  of   the  body,  the  next 
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step  is  to  determine  the  question,  Has  the  child  breathed  ?  and  evidence  of 

respiration  is  to  be  sought  for,  firstly,  in  the  lungs  ("  hydrostatic  test "),  and, 
secondly,  in  the  stomach  ("  the  stomach  air  test ").  On  removal  of  the 
sternum,  the  picture  which  is  presented  will  in  itself  be  strongly  suggestive 
either  of  respiration  having  occurred,  or  the  opposite.  If  the  child  has  not 
breathed,  the  most  prominent  organs  in  view  are  the  thymus  gland  and  the 
pericardial  sac  containing  the  heart,  while  on  either  side  two  small  dark 
organs  may  be  seen,  lying  far  back  in  the  pleural  cavities,  viz.  the  lungs. 
These  are  of  a  uniform  dark  reddish-purple  colour,  small  in  size,  of  firm 
consistence,  and  non-crepitant.  Should  the  child  have  respired — and  even 
one  or  two  vigorous  respirations  are  sufficient — a  totally  different  picture  is 
presented.  The  heart  and  thymus  gland  are  now  overlapped  to  some  extent 
by  the  lungs,  which  fill  the  pleural  cavities  on  either  side,  and  the  appear- 

ance of  the  lungs  themselves  is  so  totally  different  that  from  their  altered 
appearance  alone  we  may  have  little  hesitation  in  deciding  that  a  child  has 
breathed.  The  lungs  are  distended,  increased  in  size ;  the  borders  are 
rounded ;  their  colour  is  lighter,  and  not  uniform,  due  to  expansion  of  the 
air  vesicles  and  the  presence  of  blood  in  the  capillaries.  Adjacent  groups 
of  vesicles  being  unequally  expanded,  give  rise  to  light  and  darker  patches, 
while  the  interlobular  septa  are  now  distinct,  so  that  a  lung  which  has 

respired  is  said  to  present  a  "  marbled  "  appearance  on  the  surface.  Portions 
of  a  lung  may  remain  undistended  or  atelectic,  and  these  are  easily  recog- 

nised by  their  foetal  appearance.  On  pressure  the  expanded  lung  is  elastic 
and  crepitant,  and  on  section  emits  a  frothy  fluid  from  the  bronchi. 

Apart  from  the  appearance  of  the  lungs,  confirmation  of  respiration  is 
obtained  by  means  of  the  hydrostatic  test. 

Eemove  all  the  organs  of  the  thorax  en  masse,  place  them  in  a  vessel  of 
water,  and  see  whether  the  lungs  are  buoyant  enough  to  support  the  dead 
weight  of  the  heart  and  thymus  gland.  Then  detach  one  lung,  and  repeat 
the  experiment.  Finally,  try  the  buoyancy  of  each  lung  separately  >  and 
then  proceed,  keeping  notes  of  the  results,  consecutively  to  cut  each  lobe  of 
each  lung  into  at  least  twelve  pieces,  and  test  their  buoyancy.  Afterwards 
subject  the  pieces  to  pressure  by  placing  them  separately  in  a  towel,  and 
twisting  this  forcibly,  and  then  again  test  the  buoyancy  of  each  piece. 

If  the  lungs  give  a  positive  result  under  all  these  conditions,  then  there 
is  not  any  doubt  that  the  child  has  fully  and  freely  respired  and  has  been 
born  alive. 

If  portions  only  of  the  lungs  float,  then  we  conclude  that  respiration  has 
been  partial,  but  we  are  not  entitled  to  assume  that  the  child  was  necessarily 
born  alive  without  other  evidence  of  the  fact. 

If  both  lungs  and  every  portion  of  them  sink,  then  we  conclude  that  the 
child  has  not  breathed,  and  has  been,  in  all  probability,  born  dead. 

There  are  only  two  objections  of  practical  importance  which  may  detract 
from  the  validity  of  this  test : — First,  decomposition  may  cause  lungs  which 
have  not  respired  to  float  in  water  from  the  development  of  gases  of  putre- 

faction. The  answer  to  this  is,  that  putrefaction  attacks  the  lungs  late  and 
after  it  is  present  in  other  parts,  e.g.  the  abdomen,  hence  in  any  doubtful 
case  there  would  be  other  evidence  of  putrefaction  on  the  body.  Under  such 
circumstances  we  should  not  rely  upon  the  hydrostatic  test  to  prove  the  fact 

•  of  the  child  having  lived.  Further,  the  gases  of  putrefaction,  if  they  exist, 
are  easily  expelled  by  pressure,  and  hence  lungs  rendered  buoyant  from  such 
a  cause  would  not  give  a  positive  result  in  the  final  stage  of  the  hydrostatic 
test.  Second,  lungs  may  sink  in  the  case  of  a  child  which  has  breathed 
owing   either   to   the   presence   of  disease,  such   as   pneumonia,  pleurisy, 
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pulmonary  apoplexy,  tumours,  or  from  atelectasis.  In  the  first-named  case, 
i.e.  the  presence  of  disease,  a  charge  of  infanticide  is  not  likely  to  be 
proceeded  with.  With  reference  to  atelectasis,  it  is  undoubted  that  a  child 
may  respire,  nay,  even  continue  to  live  for  some  hours,  and  yet  after  death 
the  lungs  be  found  perfectly  foetal  in  appearance.  In  such  cases  respiration 
is  always  feeble,  apparently  taking  place  through  the  bronchial  mucous 
membrane,  and  evidence  of  the  child  having  been  born  alive  must  be 
derived  from  other  facts  and  circumstances. 

The  presence  of  fine  frothy  mucus  in  the  trachea  and  bronchi  of  a  fresh 
body  is  very  strong  presumptive  evidence  of  respiration  in  such  cases. 

The  Stomach  Test. — A  child  in  its  first  attempts  at  respiration  almost 
always  swallows  some  air,  and  hence  the  stomach  and  upper  part  of  the 
intestine,  if  carefully  ligatured  and  removed,  will  be  found  to  float  in  water. 
The  objection  that  putrefaction  will  cause  this  result  is  of  more  weight  than 
the  same  argument  applied  to  the  hydrostatic  test ;  but  in  the  absence  of 
evident  signs  of  putrefaction,  and  as  auxiliary  evidence  to  that  derived  from 
the  lungs,  the  test  is  of  considerable  value. 

The  further  examination  of  the  body  of  a  child  is  carried  out  in  the 
ordinary  way — all  cavities  and  organs  being  examined— with  a  view  of 
determining  the  remaining  questions  mentioned  above. 

Was  the  Child  born  alive,  and  how  long  did  it  live  ? — There  will  be  no 
difficulty  in  determining  that  a  child  has  enjoyed  a  separate  existence,  and 
has  lived  for  some  time  after  birth,  when  we  find  evidence,  either  of  the 
umbilical  cord  being  in  process  of  separation,  i.e.  signs  of  a  vital  reaction, 
or  the  presence  of  food  in  the  stomach  and  intestines. 

The  great  difficulty  will  arise  when  death  has  occurred  very  shortly  after 
birth.  In  this  case  the  data  on  which  an  affirmative  answer  will  rest  are,  in 

addition  to  signs  of  full  respiration  (any  respiration  occurring  during  the 
passage  of  the  child  from  the  uterus,  i.e.  in  utero,  in  the  vagina,  or  when  the 
head  alone  is  born,  can  only  be  imperfect  and  cause  partial  distension  of  the 
lungs),  the  presence  of  injuries  which  could  only  be  caused  to  a  living 
child  after  complete  birth — evidence  of  food  having  been  administered — or 
considerable  haemorrhage  from  a  divided  and  unligatured  umbilical  cord. 

In  cases  of  infanticide  at  birth  the  umbilical  cord  is  usually  torn,  not 
cut,  and  this  fact  is  recognised  by  examining  the  free  end,  when  it  will  be 
found,  as  a  rule,  to  have  ragged,  irregular  edges,  tapering  on  one  side  to  a 
point,  whereas  the  cord  which  has  been  divided  by  a  sharp  instrument 
presents  a  transverse  wound  in  which  all  constituent  parts  of  the  cord  have 
been  cut  at  the  same  level.  If  this  point  cannot  be  easily  determined 
owing  to  desiccation  of  the  cord,  the  end  should  be  softened  in  water. 

The  Cause  of  Death. — There  are  many  natural  and  accidental  causes  of 
death  which  may  occur  to  an  infant  during  birth  or  shortly  afterwards,  and 
the  claims  of  these  (especially  in  the  absence  of  any  signs  of  violence)  must 
be  carefully  weighed,  more  particularly  when  any  signs  of  immaturity,  con- 

genital debility,  or  a  prolonged  and  difficult  labour  are  present. 
It  is  unnecessary  to  specify  more  particularly  what  such  causes  of  death 

may  be,  except  to  draw  attention  to  the  importance  of  a  careful  examination 
of  the  air-passages,  since  a  small  quantity  of  mucus  or  some  inspired  matter 
will  frequently  provide  an  explanation  of  the  death. 

The  death  of  a  child  may  be  due  to  "  omission  "  or  culpable  neglect  of  the 
ordinary  attentions  required  by  a  child  at  birth.  The  criminality  involved 
will  depend  upon  the  circumstances  in  each  individual  case,  but  frequently 
the  defence  urged  in  such  cases  is,  that  the  birth  took  place  unexpectedly, 
without  any  previous  warning  in  the  form  of  labour  pains,  or  that  any  such 
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indications  were  attributed  to  a  call  to  stool,  and  that  the  mother  fainted 
after  delivery.  This  is  quite  possible,  even  in  primiparse,  but  in  such  cases 
we  must  expect  to  find  corroboration  of  the  story  in  the  absence  of  any 
signs  on  the  child  of  a  prolonged  or  difficult  labour. 

Cases  of  true  'precipitate  birth  must  be  regarded  as  extremely  rare  in 
primiparse. 

In  multiparas,  where  the  child  is  small  and  the  maternal  passages 
are  large  and  expansive,  the  occurrence  of  precipitate  birth  is  neither 
improbable  nor  uncommon,  but  in  such  cases  we  frequently  find  laceration 
of  the  perinseuin,  and  that  the  placenta  is  either  born  along  with  the  child, 
or  that  the  cord  has  been  torn.  The  presentation  is  always  the  head,  and 

it  may  present  injuries — abrasions,  contusions,  or  fracture  as  a  result  of 
coming  in  violent  contact  with  the  ground. 

Violent  Causes  of  Death. — These  may  be  any  of  the  violent  causes  of 
death  which  occur  in  the  case  of  adults,  and  must  be  investigated  and 
considered  in  the  same  manner  and  with  the  same  objects  in  view,  e.g. 
determination  of  how  they  were  produced,  whether  ante-  or  post-mortem, 
cause  of  death,  etc.  Suffocation,  strangulation,  drowning,  wounds,  and 
injuries  to  the  head  are  the  methods  most  frequently  employed. 

With  reference  to  fractures,  the  possibility  of  their  having  been  caused 
during  birth  must  be  considered.  Fracture  of  the  skull,  more  especially  of 
one  or  other  parietal  bone,  may  occur  during  birth,  but  naturally  will  be 
associated  with  other  signs  of  a  difficult  labour.  The  fractures  may,  however, 
be  so  extensive  as  to  preclude  this  mode  of  causation  being  entertained.  On 
the  other  hand,  defects  and  fissures  of  the  skull,  due  to  imperfect  ossifica- 

tion, must  not  be  mistaken  for  the  effect  of  violence.  Injuries,  such  as 
ruptures  of  the  liver,  fractures  of  bones,  etc.,  may  be  caused  in  utero  as  a 
result  of  violence  inflicted  on  the  mother. 

Sow  long  has  a  Child  been  dead  ? — This  question  must  be  decided  on  the 
general  evidence  of  the  post-mortem  changes  and  progress  of  putrefaction. 

Th  e  Examination  of  Blood  Stains. — The  identification  of  blood  stains  is 
not  a  matter  of  difficulty  when  the  stains  are  recent  and  abundant.  When, 
however,  they  are  old  or  minute,  and  more  especially  when  they  are 
complicated  by  the  presence  of  rust  or  have  been  exposed  to  heat  or  the 
action  of  chemicals,  their  detection  is  not  so  easy. 

For  a  full  description  of  the  physical  and  other  properties  of  blood  the 

special  article  upon  this  subject  must  be  consulted  (see  "  Blood,"  vol.  i.).  If 
a  stain  is  fresh  and  on  a  textile  fabric,  then  a  small  portion  should  be 
placed  on  a  microscope  slide  in  a  drop  or  two  of  a  solution  of  glycerine  and 
water  (1  in  10)  or  £  per  cent  salt  solution  and  allowed  to  soak  for  a  time, 
after  which  the  fluid  is  examined  for  blood  corpuscles.  The  finding  of 
blood  corpuscles  proves  in  the  most  absolute  manner  the  presence  of  blood. 

If  the  stain  is  not  recent,  greater  difficulty  will  be  experienced,  and  the 
portion  of  stained  fabric  must  be  allowed  to  soak  for  a  much  longer 
period  in  one  of  the  above  solutions,  or  in  stains  of  considerable  age,  in  a 
solution  of  caustic  potash  (30  per  cent)  or  glycerine  and  strong  sul- 

phuric acid  (3  to  1).  These  fluids  tend  to  soften  the  dried  masses  of 
corpuscles  and  to  detach  them,  without  causing  any  alteration  in  their 
form.  Failing  confirmation  of  the  presence  of  blood  by  this  test,  or  in  con- 

junction with  it,  a  portion  of  the  stained  fabric  may  be  soaked  in  a  small 
quantity  of  cold  distilled  water,  when,  if  the  stain  is  comparatively  recent, 
i.e.  the  haemoglobin  has  not  become  transformed  into  insoluble  hseinatin, 
the  blood-colouring  matter  will  dissolve  out  and  give  a  reddish  solution. 
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To  this  red  solution  the  following  two  tests  may  be  applied : — 
1.  Application  of  Heat. — It  loses  its  red  colour  and  a  buff-coloured 

precipitate  falls  down. 

2.  Spectroscopic. — Examine  the  solution  by  means  of  a  spectroscope — the 
two  bands  of  oxyhemoglobin  will  be  seen — add  to  the  same  solution  a  little 
ammonium  sulphide  and  the  oxyhemoglobin  is  reduced,  one  broad  band 
now  being  seen  in  place  of  two.  Finally  add  to  another  portion  of  the 
solution  some  caustic  potash,  then  ammonium  sulphide,  and  we  shall  get  the 
characteristic  spectrum  of  reduced  hcematin,  viz.  two  bands,  one  being  well 
defined  and  practically  midway  between  the  lines  of  D  and  E,  the  second 
not  so  well  defined  but  broader,  situated  further  towards  the  violet  end  of 
the  spectrum.  The  spectroscopic  test  consists  in  obtaining  not  one  or  other 
of  these  spectra,  but  all  three  in  every  case. 

The  hcemin  crystal  test  is  applicable  to  all  blood  stains,  but  will  be 
found  more  especially  suitable  when  small  particles  of  dried  clot  have  to  be 
examined.  The  particle  to  be  examined  is  placed  on  a  microscope  slide  and 
a  cover-glass  placed  over  it,  one  side  being  upheld  by  a  small  splinter  of 
wood.  Glacial  acetic  acid  is  added  in  abundance  and  brought  to  ebullition 
over  a  spirit  lamp,  and  then  evaporated  slowly  away.  Add  a  little 
distilled  water,  withdraw  the  splinter  of  wood,  and  examine  under  the 
ordinary  high  power  of  a  microscope.  Small  brown  rhomboid  crystals  will 
be  seen,  more  especially  around  the  edge  of  the  clot  if  it  has  not  completely 
broken  down. 

Guaiacum  Test. — The  addition  of  a  little  freshly  prepared  alcoholic 
guaiacum  solution  to  a  stain  and  then  a  drop  or  two  of  ozonic  ether  or 
peroxide  of  hydrogen  produces  a  blue  colour  with  blood — but  also  with 
other  substances.  Hence  it  is  merely  a  good  preliminary  test,  and  the 
presence  of  blood  must  be  otherwise  confirmed.  On  dark  backgrounds  the 
blue  coloration  may  be  made  visible  by  impressing  on  the  stain  thus  treated 
a  piece  of  white  blotting-paper  or  filter-paper. 

Fresh  blood  stains  are  more  or  less  red  in  colour,  depending  upon  their 
thickness  and  the  light  in  which  they  are  observed.  In  older  stains  the 
haemoglobin  becomes  transformed  into  methaemoglobin,  and  finally  hseniatin, 
and  at  the  same  time  they  lose  their  red  colour  and  become  brown. 

For  the  same  reason  a  stain  in  time  also  becomes  more  and  more  in- 
soluble in  water.  Exposure  to  heat,  chemicals,  acids  and  alkalies,  produces 

the  same  alteration  of  the  hreniocdobin,  and  thus  stains  on  articles  which 
have  been  exposed  to  the  weather,  or  which  have  been  washed  in  hot  water, 
or  with  soap,  are  rendered  more  permanent  and  insoluble. 

Red  stains  caused  by  vegetable  dyes  are  easily  distinguished  from 
blood  stains ;  on  the  one  band,  either  by  applying  heat  to  the  red  solution 
obtained  after  treatment  with  water,  when  the  characteristic  reaction  of  a 
blood  solution  is  not  afforded,  or  by  adding  ammonia,  which  causes  most 
vegetable  dyes  to  become  greenish  in  colour — blood  solutions  remaining  red. 
Bust  stains  are  insoluble,  and  yield  none  of  the  reactions  of  blood.  Paint 
stains  are  recognised  by  the  ordinary  chemical  tests  for  metals. 

It  is  impossible  to  give  a  definite  opinion  that  certain  stains  are  due  to 
human  blood — all  we  can  say  is  that  the  blood  is  mammalian.  In  regard 
to  the  question  of  the  origin  of  certain  stains,  e.g.  from  menstrual  blood, 
any  opinion  given  must  be  very  guarded. 

In  all  medico-legal  inquiries  in  regard  to  blood  stains  upon  clothing, 
the  possibility  of  their  having  arisen  from  natural  causes,  such  as  previous 
slight  injuries — bleeding  from  the  nose,  menstruation,  etc.,  must  be 
kept  in  view.     In  the  lowest  classes  of  society  the  body  clothes  of  the 
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majority  of  persons  will  generally  show  traces  of  blood  stains  of  more  or 
less  recent  origin. 

LITERATURE.  ^Taylor.  Principles  and  Practice  of  Medical  Jurisprudence,  4th  edit. 
London,  1894. — Dixon  Mann.  Forensic  Medicine  and  Toxicology,  2nd  edit.  London,  1898. 
— Witthans  and  Becker.  Medical  Jurisprudence  and  Toxicology.  New  York,  1894. — 
Hofmann.  Lehrbuch  der  gerichtlichen  Medicin,  8th  edit.  Vienna,  1898. — Strassmann. 
Lehrbuch  der  gerichtlichen  Medicin.  Stuttgart,  1895. — Brouardel.  La  pendaison,  la 
strangulation,  la  suffocation,  la  submersion — V infanticide — la  responsabiliti  mMicale.  Paris 
1896-1897. 

Mediterranean  Fever.    See  Undulant  Fever. 

Medulla.     See  Brain,  Paralysis,  etc. 

Mela?na  (fiekav,  black)  is  the  name  given  to  the  black,  tar-like 
evacuations  associated  with  the  passage  of  blood  by  the  bowels.  Strictly 
speaking,  the  term  is  not  applicable  to  cases  of  recent  haemorrhage  from 
the  bowel,  when  the  blood  passed  is  of  a  bright-red  colour;  but  as  in 
practice  every  variation  of  intensity  in  colour  and  consistence  is  met  with, 
it  is  probably  better  to  make  our  remarks  bear  on  the  passage  of  blood  in 
general,  without  regard  to  the  actual  colour  of  motions  present.  The  black 
colour  and  viscid  consistence  of  the  motions  ordinarily  present  is  due  to 
decomposition  changes  in  the  extravasated  haemoglobin,  and  the  mixture 
of  the  extravasated  blood  and  its  disintegration  products  with  the  natural 
secretions  in  the  alimentary  tract.  Under  the  influence  of  these  fluids 
haemoglobin  is  changed  into  a  dark-brown  substance — haematin,  which  in 
turn  is  acted  on  by  the  sulphuretted  hydrogen  of  the  alimentary  canal, 
thus  giving  rise  to  the  black  sulphide  of  iron.  The  passage  of  tarry  stools 
therefore  means  that  the  blood  has  lain  some  time  in  the  intestines ;  thus 
we  find  the  typical  viscid  black  stools  most  marked  in  lesions  of  the 
intestines  situated  high  up  in  the  abdominal  contents.  Hence  the  import- 

ance of  a  careful  naked-eye  examination  of  the  stools  in  order  to  determine 
the  probable  site  and  nature  of  the  lesion.  Needless  to  say,  the  concurrent 
presence  of  mucus  in  excess,  or  of  markedly  foetid  odour,  or  of  gross  altera- 

tion in  the  shape  of  the  faecal  mass,  will  form  valuable  contributory  evidence 
for  the  diagnosis. 

Cause. — The  most  common  cause  of  melsena  is  a  simple  ulcer  of  the 
stomach,  duodenum,  or  lower  end  of  oesophagus.  Next  in  frequency  we 
find  the  ulceration  associated  with  the  presence  of  malignant  disease  in 
the  small  or  large  intestines,  dysentery,  typhoid  fever,  and  cirrhosis  of  the 
liver.  Among  rarer  causes,  tuberculosis  of  the  bowels,  grave  heart  disease, 
general  vascular  weakness,  and  haemorrhage  of  parasitic  origin  may  be 
mentioned.  The  occurrence  of  haemorrhage  in  infants,  melsena  neonatorum, 

calls  for  separate  consideration  (see  "  New  Born  Infants  "). 
Diagnosis. — There  is  little  or  no  difficulty  in  diagnosing  the  existence  of 

nielaena.  The  coloration  of  faeces  induced  by  various  drugs,  e.g.  bismuth, 
iron,  etc.,  is  similar,  but  the  consistence  and  general  appearance  of  the  stools 
taken- along  with  the  history  of  the  case  readily  clears  up  the  diagnosis. 
Another  point  is  worthy  of  mention.  In  patients  on  a  meat  and  hot  water 

diet  (vide  "  Gout,"  vol.  iv.),  the  stools  may  present  an  appearance  closely 
allied  to  melaena.  This  is  due  to  pigment  changes  in  the  haematin 
of  the  muscle,  a  condition  quite  distinct  from  that  under  consideration. 
Considerable  difficulty  is,  however,  frequently  experienced  in  determining 
the   nature   and   site  of  the   lesion  giving   rise  to  the   haemorrhage.     To 
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consider  this  point  fully  would  lead  us  too  far  afield;  we  can  only 
summarise  a  few  of  the  leading  points  of  practical  importance. 

By  far  the  most  frequent  cause  is  a  gastric  ulcer,  and  in  this  category 
we  include  duodenal  and  oesophageal  ulcers.  Careful  inquiry  must  be  made 
into  the  antecedents  of  the  case.  The  age,  sex,  and  previous  gastric  history 
will  assist.  Can  we  differentiate  between  a  gastric  and  duodenal  ulcer  ? 
In  answer,  it  is  important  to  bear  in  mind  that  all  cases  of  gastric  ulcer 
are  not  accompanied  nor  followed  by  melsena,  and  further,  melaena  is  met 
with  in  cases  where  haematemesis  has  not  occurred :  hence  the  great 
importance  of  a  systematic  examination  of  the  stools.  There  are  many  cases 
where  it  is  quite  impossible  to  locate  accurately  the  site  of  the  ulcer.  It 
is  probable  that  melsena  is  a  more  prominent  feature  in  cases  of  duodenal 
ulceration  than  in  those  of  gastric  origin.  For  the  same  reason  it  is 
probable  that  melsena  is  more  frequently  present  in  those  gastric  cases 
when  the  ulcer  is  situated  at  or  near  the  pylorus  than  in  fundal  cases. 
A  sudden  intestinal  haemorrhage  with  a  history  of  epigastric  pains  and 
previous  gastralgic  attacks  is  suggestive  of  duodenal  ulceration. 

In  adult  or  late  life  raelaena  may  be  a  symptom  in  cirrhosis  of  the 
liver,  and  is  probably  seen  in  its  most  pronounced  form  in  the  earlier 
stages  of  the  disease  before  the  compensatory  changes  in  the  circulation 
have  been  established.  This  class  of  case  has  sometimes  to  be  diagnosed  by 
a  process  of  exclusion,  more  assistance  being  gained  from  the  clinical 
history  and  general  appearance  of  the  patient  than  from  any  definite 
gastric  or  hepatic  physical  signs.  In  these  cases  we  must  also  have  regard 
to  the  actual  state  of  the  vessel  wall  in  the  digestive  system  as  elsewhere. 
The  walls  of  the  vessels — veins,  capillaries,  and  arterioles — are  doubtless 
in  most  instances  much  weakened  through  the  influence  of  the  same  toxic 
substances  that  are  inducing  the  cirrhosis.  Quite  apart  from  cases  of 
cirrhosis,  however,  the  existence  of  this  vascular  weakness  is  undoubted, 
and  it  is  probable  that  not  a  few  cases  of  melaena,  of  otherwise  unexplained 
origin,  are  largely  or  entirely  due  to  the  existence  of  this  vascular  lesion 
here  reported.  In  all  doubtful  cases,  therefore,  a  careful  study  should  be 
made  into  the  whole  cardiac  vascular  system  of  the  patient.  In  connection 
with  gastro-intestinal  disease,  as  in  other  affections,  the  great  importance 
of  vascular  affections  is,  as  a  rule,  far  too  much  ignored. 

In  typhoid  fever  the  haemorrhage  may  be  very  scanty  or  very  profuse. 
In  the  former  case  it  is  probably  due  to  intense  hyperaeniia,  whereas  in 
the  latter  it  is  due  to  actual  erosion  of  a  larger  vessel.  It  is  usually 
encountered  in  or  about  the  third  week  of  the  illness,  and  is  associated 
with  separation  of  the  slough.  There  is,  of  course,  no  special  difficulty  in 
the  diagnosis ;  the  only  cases  that  are  likely  to  give  trouble  are  those  where 
a  practitioner  is  called  to  a  case  in  which  the  early  symptoms  of  typhoid 
have  been  so  slight  as  not  to  necessitate  medical  attendance.  In  this 
connection  it  is  well  to  remember  that  even  a  fatal  collapse  may  super- 

vene before  the  blood  appears  in  the  stool. 
In  tuberculosis,  melaena  is  by  no  means  common.  In  a  very  few  cases 

it  may  be  one  of  the  earliest  symptoms.  The  amount  of  blood  is  usually 
small,  but  a  few  cases  have  been  recorded  where  the  haemorrhage  was  fatal. 

Little  more  need  be  said  about  the  recurrence  of  haemorrhage  from  the 
bowel  in  such  conditions  as  dysentery,  purpura,  heart  disease,  pernicious 
anaemia,  carcinoma  of  the  intestines,  or  intestinal  parasites.  If  we  bear 
in  mind  the  possibility  of  these  various  causes,  a  systematic  examination  of 
each  case  will,  as  a  rule,  suffice  to  establish  the  diagnosis.  In  every  case 
care  should  be  taken  to  exclude  any  purely  local  cause  in  the  region  of 
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the  anus  and  rectum,  and  at  the  same  time,  we  must  bear  in  mind  the 

possibility  that  the  blood  passed  was  really  swallowed,  e.g.  from  the  pharynx 
or  nose,  in  which  case  it  has,  of  course,  no  special  significance.  This  latter 
point  is  specially  true  of  cases  occurring  in  infancy  and  childhood.  The 
conditions  of  melsena  neonatorum  is  elsewhere  discussed.  It  will  suffice 
here  to  draw  attention  to  the  fact  that  we  must  at  all  times  ascertain 

that  the  blood  passed  has  not  been  swallowed  at  or  after  birth,  or  sucked 
in  through  a  fissure  or  otherwise  from  the  breast  of  the  mother. 

Prognosis. — The  prognosis  naturally  varies  with  the  cause.  Perhaps  the 
most  important  point  pertains  to  the  cause  referred  to  when  the  occurrence 
of  melsena  is  well  marked,  and  even  for  a  time  persistent ;  cases  when  the 
diagnosis  may  lie  between  an  early  carcinoma,  or  an  early  hepatic  cirrhosis 
(where  even  a  likely  history  may  be  wanting),  but  where  the  course  of  time 
clearly  indicates  that  neither  of  these  are  correct,  and  we  are  forced  to 

conclude  that  we  are  really  dealing  with  a  vascular  lesion  as  a  primary 
cause.  A  knowledge  of  the  existence  of  such  cases  may  save  us  from 
giving  an  unduly  unfavourable  prognosis  in  certain  cases  where  the  clinical 
picture  is  not  distinctive.  It  might  be  added  that  an  exactly  parallel 
picture  is  sometimes  afforded  in  hseniateniesis.  The  writer  has  seen  a  case 
with  considerable  heematemesis,  followed  later  by  melsena,  in  which  the 
clinical  picture  presented  almost  justified  a  diagnosis  of  carcinoma.  Any 
suspicion  of  cirrhosis,  as  judged  by  the  usual  cause,  could  not  reasonably  be 
excluded.  This  patient  recovered  very  slowly,  and  in  fifteen  months  she 
was  nearly  as  well  as  she  was  before  the  hsematemesis.  She  was  the  sub- 

ject of  distinct  arterial  disease,  with  slight  cardiac  weakness. 

Treatment. — The  treatment  will  vary  with  the  cause,  but  the  general 
lines  of  treatment  are  the  same  in  all  cases.  Eest  the  part ;  complete  rest 
in  bed,  with  a  light,  non-irritating  diet,  are  essentials.  Medicinal  measures 
are  not  necessary,  but  are  valuable  in  special  cases.  The  usual  styptics  are 
of  service,  preference  being  perhaps  given  to  hammamelis,  ferric  compounds, 
turpentine.  In  grave  cases  opium  is  the  best  astringent,  and  its  beneficial 
action  is  both  a  direct  and  indirect  one ;  but  external  measures  are  of 
service  in  some  cases,  preference  being  given  to  the  application  of  cold. 
Care  should  be  taken  in  the  exhibition  of  astringent  enemata,  and  special 
care  taken  in  their  administration. 

As  the  surgical  treatment  of  hsematemesis  has  in  experienced  hands 
given  most  gratifying  results  in  a  class  of  cases  where  formerly  recovery  did 
not  occur,  it  is  possible  that  the  future  may  provide  indications  justifying 
recourse  to  surgical  measures  in  the  treatment  of  a  few  cases  of  nielasna. 

(See  also  "  Hsematemesis,"  "  Stomach.") 

Melanuria.     See  Urine. 
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Memory,  according  to  Sir  William  Hamilton,  is  the  power  of  retaining 
knowledge  in  the  mind,  but  out  of  consciousness. 

This  definition  is  one  which  does  not  seem  to  have  been  universally- 
adopted.  Some  writers  on  neurology  and  psychology  use  the  word 

"  memory  "  in  a  much  less  general  sense  than  the  above.  Herbert  Spencer, 
for  instance,  uses  memory  as  conveying  almost  the  same  idea  as  "  re- 

collection," whilst  Sir  William  Hamilton  states  that  recollection  is  the 
function  of  a  totally  different  faculty.  Memory  and  recollection,  accord- 

ing to  Hamilton,  are  two  different  faculties,  whilst  Spencer  uses  the 
word  memory  as  interchangeable  with  recollection.  Hamilton  says  that 

"  memory,  strictly  so  denominated,  is  the  power  of  retaining  knowledge  in 
the  mind,  but  out  of  consciousness.  I  say  retaining  knowledge  in  the 
mind,  but  out  of  consciousness,  because  bringing  the  retentum  out  of 
memory  into  consciousness  is  the  function  of  a  totally  different  faculty — 
recollection." 

For  our  purpose  it  will  be  much  more  convenient  ,to  use  the  word 
memory  in  a  more  general  sense  than  that  implied  in  the  definition  of 
Hamilton,  or  in  the  sense  of  being  equivalent  to  recollection.  We  will 

rather  consider  that  Hamilton's  idea  of  memory  is  only  a  part  of  our  more 
general  conception  of  memory,  and  that  in  that  conception  we  also  include 
his  faculty  of  recollection.  We  would  therefore  include  in  our  conception 
of  memory  the  three  acts  which,  according  to  Eibot,  memory  includes, 
viz.  (1)  the  preservation  of  certain  states ;  (2)  their  reproduction ;  (3)  their 
recognition. 

The  conception  of  memory  in  this  article  does  not  limit  our  considera- 
tion of  the  subject  to  a  discussion  of  those  parts  of  the  nervous  system 

which  are  believed  to  be  the  substratum  of  the  state  which  we  call  con- 
sciousness. Our  conception  of  the  physical  changes  and  processes  concerned 

in  the  manifestation  of  consciousness  and  in  the  higher  psychical  states  is 
still  imperfect,  and  if  we  limited  ourselves  to  a  consideration  of  those 
processes  alone  we  would  get  very  little  light  thrown  on  the  subject  of 
memory.  But  if,  as  I  believe,  the  same  principle  of  action  holds  in  the 
higher  parts  of  the  nervous  system,  still  so  imperfectly  understood,  as  exists 
in  the  lower  parts  of  the  nervous  system,  now  more  perfectly  understood,  we 
are  able  to  get  a  better  idea  of  the  physical  basis  of  memory.  As  Ferrier 

states :  "  We  have  no  proof  of  subjectivity  or  modifications  of  consciousness 
apart  from  the  action  of  the  cerebral  hemispheres.  But  we  have  no  reason 
to  believe  that  anything  is  superadded  or  that  the  action  of  the  cortical 
centres  is  of  a  different  order  from  that  of  the  most  simple  nervous 
apparatus,  but  rather  that  between  the  simplest  reflex  action  and  the 
most  complex  cerebral  process  there  is  a  continuous  unbroken  gradation. 
Why  consciousness  should  arise  only  in  correlation  with  the  activity  of  the 
cerebral  hemispheres  is  a  question  which  has  not  yet  received  any  satis- 

factory answer." 

Memory,  therefore,  may  be  conscious  or  it  may  be  subconscious  or  automatic. 
The  nerve-cells  in  the  lowest  level  of  the  nervous  system  have  as  truly  a  memory 
as  those  in  the  cortex  of  the  cerebrum,  and  the  same  type  of  nervous  process  takes 
place  in  each.  The  fact  on  which  memory  is  based  may  be  stated  thus — when  a 
nerve-cell  performs  its  function  a  condition  is  produced  which  renders  it  more 
liable  to  functionate  in  the  same  way  again.  The  mere  performance  of  its  function, 
therefore,  has  altered  the  cell  in  such  a  way  that  it  is  easier  for  it  to  again  perform 
its  function.  There  is  a  retentum,  a  something  retained  in  the  cell — the  nature  of 
which  we  do  not  understand — but  it  is  probably  a  molecular  change  of  a  bio- 

chemical nature.  As  nerve  impulses,  like  every  other  force,  follow  the  lines  of 
least  resistance,  so  this  change  brought  about  in  the  cell  by  one  nerve  impulse 
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produces  a  result  making  it  easier  for  a  similar  nerve  impulse  to  pass  in  the  same 
way.  And  the  of tener  a  nerve  impulse  is  repeated,  the  more  readily  does  the  nerve- 
cell  functionate  in  the  same  way.  The  nerve-cell  has  therefore  retained  something 
from  the  previous  nerve  impulse,  and  this  something  is  truly  a  memory,  whether 
it  is  at  a  level  of  the  nervous  system  giving  rise  to  a  conscious  state  or  at  a  lower 
level,  as  in  the  spinal  cord,  such  as  one  sees  in  an  unconscious  reflex  action.  Let 
us  take  the  lower  motor  neuron  as  an  example.  When  cells  in  the  anterior  cornu 
of  the  spinal  cord  are  brought  into  action  a  nerve  impulse  passes  down  the  axis- 
cylinder  or  nerve-fibre  to  the  muscle,  and  the  result  is  a  contraction  of  the  muscle. 
If  this  process  is  repeated  several  times  the  muscle  not  only  contracts  on  each 
occasion,  but  it  contracts  probably  more  readily,  and  after  frequent  and  regular 
contraction  the  contractions  become  more  forcible  because  of  a  process  of  hyper- 

trophy of  the  muscle,  provided  the  health  and  nutrition  of  the  muscle  are  good. 
Action  of  the  muscle  therefore  leads  to  growth  and  hypertrophy  of  the  muscle. 
In  this  case  stimulation  of  the  muscle:cell  not  only  produces  contraction  but 
also  a  result  which  is  more  permanent— that  is,  there  is  a  residuum  left  from 
each  contraction,  and  this  residuum  is  in  reality  a  memory,  and  it  will  be  noticed 
that  it  is  almost  certainly  a  residuum  depending  on  nutrition.  But  not  only 
does  the  muscle  contract  more  readily  and  more  forcibly,  but  the  nerve-cell 
also  performs  its  function  with  greater  efficiency,  and  probably  with  less  ex- 

penditure of  nervous  energy  after  being  called  into  action  on  several  occasions. 
A  residuum  of  some  sort  must  here  also  have  been  left  or  produced  in  the 
nerve-cell  and  its  axis-cylinder,  and  this  residuum  is  also  truly  a  memory.  The 
same  thing  occurs  in  the  higher  neurons — when  the  neuron  above  the  cells  in 
the  anterior  cornu  of  the  spinal  cord  is  brought  into  action,  on  each  repetition  of 
such  action  the  cell  becomes,  as  it  were,  more  expert,  showing  that  a  something  is 
left  or  produced  in  the  cell  on  each  occasion  it  performs  its  function.  Again 
this  is  a  memory.  And  so  one  might  take  every  cell  of  the  nervous  system,  and  it 
would  be  found  that  as  a  result  of  each  action  of  the  cell  an  effect  is  produced 
which  is  to  some  extent  a  permanent  effect.  In  so  far  as  the  effect  is  permanent 
the  cell  retains  the  memory  of  its  previous  action.  We  may  here  state  that  as 
the  memory  of  muscular  action  in  muscles  depends  on  nutrition,  so  it  is  almost 
certain  that  memory  in  nerve- cells  depends  also  on  nutrition ;  and  this  is  an 
important  fact  when  the  disorders  of  memory  come  to  be  considered.  What  I 
have  already  referred  to  may  be  considered  to  be  the  first  memories  which  are 
left  or  produced  in  the  cells  by  their  action.  The  action  of  the  cells  is  possible, 
because  of  their  anatomical  and  physiological  relationship  to  each  other — that  is  to 
say,  the  muscle  contracts  because  the  nerve  stimulus  is  able  to  reach  it  by  the 
anatomical  arrangement  of  the  nerve-fibril  ending  in  it,  and  the  impulse  is  able 
to  leave  the  nerve -cell  in  the  anterior  cornu,  because  of  the  nerve  impulse 
reaching  that  cell  from  cells  in  the  higher  neuron,  or  from  cells  at  the  same  level 
on  the  sensory  side  in  the  spinal  cord,  as  is  seen  in  a  reflex  action,  because  of  the 
anatomical  arrangement  of  the  cells.  According  to  the  theory  of  evolution  this 
physiological  arrangement  has  probably  resulted  through  a  long  period  of  time 
from  the  cells  being  acted  on  by  each  other  through  many  generations.  In  this 
sense,  therefore,  the  physiological  arrangement  may  itself  be  considered  an 
inherited  memory.  If  one  takes  the  nervous  system  of  a  child  at  birth  it 
will  be  seen  that  it  consists  of  a  large  number  of  nerve -cells,  nerve -fibres, 
and  other  structures  which  may  be  considered  to  be  in  a  stable  condition. 
Each  nerve-cell  has  no  memory,  or,  as  I  have  said,  its  only  memory  is  its 
anatomical  arrangement  and  physiological  capacity,  which  may  be  said  to  be 
its  inherited  memory.  When  it  performs  its  function  for  the  first  time  a 
permanent  effect  is  produced  in  it — its  first  memory.  This  memory,  however,  has 
a  tendency  to  be  blotted  out  unless  the  action  of  the  cell  is  repeated,  and  each 
time  the  action  is  repeated  the  new  condition  becomes  more  stable.  It  may  be 
stated,  therefore,  that  nerve-cells  have  always  a  tendency  to  return  to  a  state  of 
stability  :  hence  the  cell,  as  it  were,  has  always  a  tendency  to  forget.  This 
tendency  to  forgetf ulness  is,  however,  prevented  by  a  repetition  of  the  action : 
hence  action  makes  the  new  condition,  the  memory,  more  stable,  until  a  state  is 
reached  when  the  memory  may  be  said  to  be  permanent  or  stable — in  other  words, 
organised.  We  have  hitherto  been  considering  the  simple  action  of  single  cells, 
but  the  same  principle  applies  to  the  more  complicated  processes  of  the  nervous 
system.  As  is  well  known,  the  cells  in  the  anterior  cornua  of  the  spinal  cord  are  not 
only  in  physiological  and  anatomical  relationship  with  the  cells  on  a  higher  level  in 
the  nervous  system,  but  they  are  also  in  physiological  and  anatomical  relationship 
with  some  of  the  cells  on  the  same  level  in  the  spinal  cord,  and  more  especially  with 
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the  sensory  cells  on  the  same  level,  so  that  nerve  impressions  received  by  the  sensory 
nerves  can  be  reflected  into  the  motor  route,  and  a  contraction  of  a  muscle  pro- 

duced by  stimulation  of  a  sensory  nerve, — a  reflex  action.  Nerve  impulses  pass 
from  the  sensory  to  the  motor  route  more  easily  the  oftener  they  are  repeated  : 
hence  we  have  a  memory  whose  physical  basis  is  a  simple  association  between  a 
sensory  and  a  motor  cell.  Passing  up  higher  in  the  nervous  system  we  have  the 
possibility  of  nerve  impulses  passing  from  the  sensory  cells  in  the  cortex  to  the 
motor  cells  in  the  cortex,  and  following  the  law,  the  oftener  they  pass  the  less 
difficulty  they  have  in  passing,  and  the  greater  tendency  they  have  to  pass.  Here 
again  is  a  memory  depending  for  its  existence  on  the  anatomical  and  physiological 
arrangement  of  the  cells  and  fibres  in  the  cortex  and  other  parts  of  the  nervous 
system.  If  the  result  of  nerve  impressions  received  by  the  sensory  cells  of  the 
cortex  is  the  production  of  a  complicated  movement  by  the  passing  of  nerve  impulses 
not  to  one  but  to  a  series  of  cells  in  the  motor  cortex,  the  result  is  that  similar 
impressions  will  have  greater  tendency  to  pass  in  the  same  direction  on  each 
occasion  on  which  they  are  repeated,  and  a  similar  movement  will  be  pro- 

duced more  readily  on  each  occasion.  This  is  simply  equivalent  to  saying  that  the 
oftener  a  complicated  movement  is  repeated  the  easier  and  more  expert  it  becomes. 
This  of  course  is  well  known,  but  perhaps  it  is  not  so  well  known  that  it  depends  on 
the  fact  that  the  nerve  mechanism  concerned  in  it  has  retained  the  memory  of 
previous  action.  On  first  performance  of  any  action  a  person  feels  awkward,  but 
on  each  repetition  it  becomes  easier,  until  there  is  no  difficulty  in  the  performance 
of  an  expert  action.  As  with  the  action  of  a  simple  cell,  the  complexus  of  cells 
act  together  in  a  manner  becoming  gradually  more  and  more  certain  until  a 
condition  is  reached  when  the  action  may  be  considered  almost  perfect,  the  nearly 
stable  or  organised  condition  previously  referred  to.  If,  however,  the  same  move- 

ment is  for  a  long  time  not  repeated  the  cells  have  a  tendency  not  to  act  so  exactly 
together ;  the  expert  action  becomes  gradually  lost.  The  cells,  as  it  were,  have 
forgotten  ;  memory  of  the  movement  has  been  nearly  lost,  and  it  has  to  be  learned 
over  again.  According  to  Ribot,  when  memory  has  become  stable  or  organised  we 
suppose  not  only  a  modification  of  the  nervous  elements,  but  the  formation 
between  them  of  associations  determined  for  each  particular  event,  the  establish- 

ment of  certain  dynamic  associations,  which  by  repetition  become  as  stable  as  the 
primitive  anatomical  connections.  Hitherto  I  have  been  taking  no  account  of  the 
higher  cells  in  the  cerebrum,  those  concerned  with  volition — the  emotions,  reason, 
etc. — but  the  same  principle  applies  to  them,  only  the  apparatus  concerned  in 
these  processes  is  probably  more  complicated  than  those  concerned  in  simple 
sensation  and  motor  action.  A  complicated  movement  requiring  the  action  of 
several  muscles,  and  therefore  of  a  complicated  series  of  cells,  at  first  is  difficult  to 
bring  about,  and  in  its  production  the  will  accompanied  by  consciousness  requires 
to  be  very  distinctly  called  into  action.  Gradually,  however*,  the  exercise  of  the 
will  is  required  less  and  less,  and  consciousness  less  and  less  accompanies  it,  until 
the  complicated  action  passes  gradually  from  being  a  conscious  to  become  a  sub- 

conscious one.  Expert  actions,  therefore,  are  at  first  conscious  ;  but  through  being- 
repeated  they  may  become  subconscious,  and  this  results  from  the  fact  that  the 
nervous  mechanism  retains  the  memory  of  its  previous  action.  In  the  lives  of 
each  individual  actions  which  are  conscious  are  gradually  becoming  subconscious 
from  the  daily  repetition  of  them.  A  child  at  first  has  difficulty  in  learning  to 
walk  ;  but,  as  is  well  known,  a  person  may  walk  miles  without  even  being  conscious 
of  the  complicated  movements  required.  He  may  walk  up  and  down  a  stair  with- 

out being  conscious  of  the  different  movements  he  is  performing.  He  may  ride 
miles  on  a  bicycle  without  being  conscious  of  the  complicated  movements  required 
to  balance  himself,  to  steer,  and  to  pedal  his  machine.  These  complicated  move- 

ments have  become  subconscious  or  automatic,  and  are  regulated  by  the  sensory 
impressions  received  through  the  sensory  and  special  sense  nerves  passing  to  and 
regulating  the  proper  motor  nerve  apparatus,  without  calling  into  action  the 
nervous  apparatus  concerned  in  active  volition,  or  in  the  production  of  the 
conscious  state.  This  is  possible  by  reason  of  a  law  which  may  be  called  a  law  of 
organic  suggestion,  by  means  of  which  any  number  of  a  series  of  complicated  acts 
suggests  the  next.  It  depends,  however,  on  the  memory  of  the  previous  action. 
To  illustrate  this  law  let  us  suppose  that  sensory  cell  A  for  a  particular  expert 
action  calls  up  the  action  of  motor  cell  1,  that  1  calls  up  2,  and  2  calls  up  3,  3  calls 
up  4,  and  so  on — on  each  stimulation  of  A  cells  1,  2,  3,  and  4  are  called  up  in  their 
order,  and  the  expert  action  is  produced.  A  constant  result  is  produced  by  the 
same  primary  impulse.  This  is  the  result  when  the  action  has  become  stable  and 
has  become  completely  automatic — perfect  memory ;  but  an  action  which  has 
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become  automatic  may  be  imperfectly  performed  by  reason  of  the  fact  that  it  may 
be  confused  with  another  action  very  like  it,  but  not  exactly  similar.  For 
instance,  sensory  cell  A  may  for  this  action  require  to  call  up  2  instead  of  1,  2  call 
up  3,  and  3  call  up  4— or  the  arrangement  may  be  reversed,  viz.  A  may  require  to 
call  up  4,  4  call  up  3,  3  call  up  2,  and  2  call  up  1,  and  so  on,  the  result  being  that 
sometimes  cell  A  may  call  up  the  wrong  motor  cell,  and  another  movement  closely 
resembling  the  movement  intended  is  produced.  One  sees  this  in  a  marked  form 
in  the  pronouncing  of  words  beginning  with  the  same  letter  and  closely  resembling 
each  other  ;  letters  are  sometimes  transposed,  as  in  pronouncing  the  word  "  burn  "  a 
person  may  say  "brun."  Familiar  examples  will  occur  to  readers  in  the  catch 
phrases  which  are  sometimes  repeated  rapidly  for  amusement,  such  as  "  Peter  Piper 
picked  a  peck  of  pepper."  In  his  haste  the  individual  transposes  letters  and syllables.  This  fact  shows  us  that,  as  like  movements  are  apt  to  be  substituted  for 
each  other,  one  of  the  best  ways  to  displace  one  automatic  memory  is  to  substitute 
one  like  it  for  it.  Displace  an  old  bad  habit  by  means  of  a  new  good  one  closely 
resembling  it. 

In  an  early  part  of  this  paper  I  stated  that  a  perfect  memory  consisted 
of  three  distinct  acts,  viz. — (1)  Preservation  of  certain  states,  i.e.  fixation 
of  the  memory  in  the  cell.  (2)  Eeproduction  of  the  same  states,  i.e.  revival 
in  memory.  (3)  Eecognition  of  these  states,  i.e.  localising  them  in  tissue. 
Let  us  consider  each  of  these  processes  in  order : — 

I.  Fixation  in  Memory. — As  I  have  previously  stated,  fixation  consists 
in  the  production  of  an  effect  on  a  nerve-cell  or  groups  of  cells,  which  to 
a  certain  extent  is  a  permanent  effect.  When  these  cells  are  acted  on  in 
the  same  way,  as  previously,  they  are  apt  to  functionate  in  the  same  way. 
This  applies  not  only  to  the  motor,  but  also  to  the  sensory  cells,  and  to  the 
complicated  series  of  cells  on  a  higher  level,  the  more  truly  psychical  and 
associational  cells.  There  are  four  essentials  of  a  perfect  fixation  of  a 

memory,  viz. — first,  the  health  and  nutrition  of  the  cells  must  be  good ; 
second,  the  impression  must  be  of  sufficient  intensity ;  third,  it  must  be  of 
sufficient  duration ;  fourth,  it  must  be  accompanied  by  attention.  The 
first  depends  on  the  state  of  the  cell ;  the  second  and  third,  on  the  nature 
and  quality  of  the  impression  or  nerve  impulse ;  and  the  fourth,  on  the 
attention  or  most  active  consciousness  of  the  individual.  With  reference 

to  the  first,  I  have  already  pointed  out  how  necessary  it  is  to  have  the  cell 
in  a  healthy  state  if  memory  is  to  be  good,  because  the  process  of  acquiring 
a  memory  is  itself  a  nutritional  process.  The  second  and  third  may  be 
taken  together,  because  when  impressions  last  a  certain  length  of  time  they 
are  made  up  of  more  than  one  separate  impression,  and  the  result  of  the 
impressions  depends  on  the  sum  of  the  individual  impressions.  Duration 
therefore  reduces  itself  to  the  intensity  of  the  sum  of  the  separate  im- 

pressions. But  duration  and  intensity  are  very  much  aided  by  the  exercise 
of  attention.  The  process  of  paying  attention  to  anything  is  still  very 
imperfectly  understood ;  but,  as  is  well  known,  in  our  wakeful  state  there  is 
constantly  passing  through  our  mind  a  wave,  on  the  crest  of  which  is  either 
the  abstract  thought,  the  perception,  the  conception,  etc.,  which  is  engaging 
our  immediate  attention,  whilst  on  the  receding  part  of  the  wave  are  the 
thoughts,  the  perceptions,  and  conceptions  receding  gradually  out  of  our 
attention,  and  in  the  front  of  the  wave,  the  thoughts,  perceptions,  and  con- 

ceptions which  are  gradually  coming  into  our  attention.  What  is  on  the 
crest  one  second  is  receding  the  next,  but  we  are  still  conscious  of  its 
presence,  although  it  gradually  gets  more  dim  and  obscure.  If  this  were 
not  so,  our  wakeful  state  would  have  no  continuity.  It  would  be  made  up 
of  isolated  states  of  consciousness.  Attention,  therefore,  in  order  to  secure 
fixation  in  the  memory,  is  almost  essential  for  voluntary  recollection,  as 
those  engaged  in  the  education  of  children  know  so  well.     Whether  it  is 
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possible  for  a  person  to  have  a  memory  fixed  without  attention  at  all  is 
doubtful.  Several  cases  have  been  recorded  where  very  little  attention 
could  have  been  paid  to  the  original  impression.  Taine  quotes  M.  Maury, 

who  says :  "  There  often  occurred  to  my  mind,  without  my  knowing  why, 
three  proper  names,  each  accompanied  by  the  name  of  a  town  in  France. 
One  day  I  came  across  an  old  newspaper  and  commenced  to  read  it  for  want 
of  anything  better  to  do.  Among  the  advertisements  I  saw  one  of  a  depot 
of  mineral  waters  with  the  names  of  the  druggists  who  sold  them  in  the 
principal  towns  of  France.  There  I  found  my  three  unknown  names,  with 
those  of  the  three  towns  with  which  they  were  connected  in  my  mind.  All 
was  explained !  My  memory,  which  is  excellent  for  words,  had  preserved  a 
recollection  of  these  associated  names,  on  which  my  eyes  must  have  rested 
while  I  was  looking  (as  had  happened  two  months  previously)  for  the 
address  of  the  depot  of  mineral  waters.  But  the  circumstance  had  gone 
out  of  my  mind  without  the  recollection  being  wholly  effaced.  Now, 

certainly,  I  could  not  have  paid  much  attention  in  so  rapid  a  glance."  But 
it  may  be  stated  that  generally  when  no  attention  is  paid  to  an  impression, 
the  memory  of  it  does  not  become  fixed.  All  know  that  one  may  pass 
along  a  road  or  street,  and  not  be  able  afterwards  to  recall  a  single  person  or 
thing  one  passed,  although  the  eyes  must  have  rested  on  many  persons  and 
things.  On  the  other  hand,  impressions  may  become  very  firmly  fixed  in  the 
memory,  and  usually,  if  not  always,  this  firm  fixation  in  the  memory  results 
from  the  attention  having  been  intensely  fixed  on  the  cause  of  the  impression. 

A  beautiful  view,  an  interesting  book,  a  good  story,  a  striking  illustra- 
tion, get  all  fixed  in  the  memory  readily,  and  this  fact  is  taken  advantage 

of  every  day  in  the  education  of  children  and  others. 
II.  Reproduction  or  Revival  of  the  Previous  Impression. — A  more  im- 

portant thing,  however,  than  the  mere  fixation  of  a  memory  is  the  fact  that 
such  memory  can  be  revived,  and  such  revival  can  take  place  in  several 
ways.  It  may  be  revived  either  by  an  act  of  will,  or  by  a  similar  im- 

pression or  association  of  the  original  impression.  What  takes  place  in  the 
nerve-cells  or  other  nerve  elements  when  a  memory  is  revived  ?  When  such 
a  revival  takes  place  by  a  repetition  of  the  same  sensory  impulse,  probably 
we  have  a  repetition  of  the  same  process  in  the  same  nerve  elements.  Does 
the  same  thing  occur  when  one  revives  a  memory  in  ideation  only,  when 
for  instance  one  thinks  of  an  object,  such  as  a  picture,  which  he  may  have 
seen  at  a  previous  time  ?  There  can  be  little  doubt  that  there  is  here  also  a 
repetition  of  the  same  nerve  processes  in  the  same  nerve  elements  as  took 
place  when  the  picture  was  originally  before  the  eyes.  This  has  been  well 

expressed  by  Bain,  who  says  that  "  it  is  quite  demonstrated  that  the  im- 
pression renewed  occupies  exactly  the  same  parts  and  in  the  same  manner 

as  in  the  primitive  impression.  As  an  example,  experiment  shows  that  the 
persistent  idea  of  a  brilliant  colour  fatigues  the  optic  nerve.  If  one  thinks 
intensely  on  a  coloured  object  with  the  eyes  closed,  and  then  opens  the  eyes 
and  looks  at  a  white  surface,  the  coloured  object  is  seen  in  the  complementary 

colour."  This  fact,  Wundt  says,  proves  that  the  nervous  operation  is  the 
same  in  the  two  cases,  viz.  in  the  primary  perception  and  in  the  revival  of 
the  same  in  the  memory. 

This  has  a  bearing  on  the  question  of  the  seeing  of  objects  and  persons 
who  are  not  present,  and  the  hearing  of  voices  when  there  is  no  one  near  to 
produce  the  voice.  In  fact,  it  is  possible  in  this  way  to  explain  many  of 
the  experiences  and  experiments  of  spiritualists.  In  visuals,  for  instance, 
it  is  possible  for  a  visual  memory  to  be  so  intensely  and  completely  raised 
by  the  same  nerve  processes  in  the  same  nerve  elements  as  revived  the 
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original  impression  of,  for  instance,  a  person  long  since  dead,  that  the  idea 
of  the  person  may  be  so  complete  as  to  appear  to  the  individual  actually 
existing  before  his  eyes.  This  is  the  explanation  of  illusions  and  hallucina- 

tions which  occur  in  fevers  and  in  diseased  states  of  the  brain ;  but  that  such 
phenomena  occur  also  in  apparently  healthy  persons  there  can  be  little 
doubt.    I  will  later  refer  to  this  under  Hypermnesia  or  Excitation  of  Memory. 

Let  me  emphasise  the  fact  that  revival  of  a  memory  takes  place  not 
only  by  the  recurrence  of  the  previous  sensation  or  action,  and  by  an  act 
of  will,  but  frequently  by  the  revival  of  memories  which  were  associated 
with  the  original  memory.  One  sensation  or  action  becomes  associated 
with  other  sensations  or  actions  for  many  reasons.  It  may  be  because  of  a 
resemblance  between  them,  because .  of  a  contrast  or  dissimilarity,  because 
each  has  an  association  with  some  other  sensation  or  action,  although 
not  hitherto  with  each  other.  There  may,  in  fact,  be  many  causes  for 
one  sensation  or  action  becoming  associated  with  or  linked  to  another, 
but  one  of  the  most  important  causes  for  associations  is  that  the 
original  impressions  occurred  at  or  about  the  same  time.  When  two 
nerve  actions  occur  at  or  about  the  same  time,  the  revival  of  the 
one  at  any  future  time  is  apt  to  be  followed  by  the  revival  of  the  other. 
This  would  show  that,  when  two  nerve-cells  or  groups  of  cells  perform  their 
function  at  or  about  the  same  time,  they  are  apt  to  have  dynamic  associa- 

tions formed  between  them.  The  more  associations,  therefore,  a  memory  has, 
the  more  apt  it  is  to  be  revived.  This  explains  how  proper  names  and 
concrete  nouns  are  more  apt  to  escape  the  memory  than  the  other  parts  of 
speech — a  point  to  be  referred  to  later.  As  the  more  frequently  and  more 
intensely  a  memory  has  been  fixed  the  more  likely  is  it  to  remain  per- 

manent and  become  organised,  so  the  more  frequently  it  is  revived  the 
more  easily  it  can  be  revived. 

III.  Recognition,  as  Eibot  states,  consists  in  locating  the  memory  in 
time.  When  we  recognise  an  old  memory  we  really  locate  it  in  time,  and 
we  do  this  by  mentally  determining  its  relationship  to  the  present  time. 
In  fact,  we  could  not  have  any  idea  of  time  if  it  were  not  for  memory ;  all 
would  be  present ;  we  would  have  no  past,  nor  could  we  anticipate  the 
future.  We  not  only  locate  our  memories  of  events  by  mentally  determin- 

ing their  relationship  in  time  to  the  present,  but  each  of  us  have  in  our  past 
what  Eibot  calls  points  de  repere,  which  are  the  sort  of  milestones  in  our 
past  lives,  and  not  only  in  our  past  lives,  but  if  we  know  history  we  have 

points  de  repere  in  history,  and  between  such  milestones  or  "  points  of 
reference  "  we  locate  different  events.  These  milestones  are  not  chosen  by 
ourselves  :  they  stamp  themselves  on  our  consciousness  by  reason  of  their 
intensity  or  the  intensity  of  their  associations — in  other  words,  they  are 
the  most  outstanding  events  or  memories  in  our  histories;  they  are  the 
memories  most  stably  or  intensely  fixed. 

As  we  live  our  lives,  having  one  experience  after  another,  the  memories 
of  these  different  experiences  do  not  become  equally  fixed.  Some  pass 
more  or  less  rapidly  into  oblivion,  others  remain  more  or  less  permanently. 
The  most  vivid  of  the  latter  become  the  milestones  or  points  of  reference, 
and  aach  is  linked  to  or  associated  with  the  other.  If  every  memory  was 
equally  well  fixed  and  equally  easily  revived  and  recalled,  then,  in  order  to 

recall  something  that  happened  twenty  years  ago,  it  would  be  necessary  to 
recall  all  the  events  that  happened  before  twenty  years  ago  if  one  took 
them  in  order  from  birth  to  then,  or  the  events  that  have  happened 
from  the  present  time  to  twenty  years  ago  if  the  order  was  in  the  inverse 
order.      It  will  therefore   be   seen  that  in  order  to  have  a  good  useful 
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memory  it  is  necessary  to  at  least  temporarily  forget,  otherwise  time  would 
not  be  sullicient  for  us :  we  would  require  to  live  and  relive  our  lives  over 
and  over  again.     Forgetfalness  is  therefore  an  essential  of  a  good  memory. 

It  is  on  record  that  persons  who  have  had  such  a  well-developed  and 
retentive  memory  that  on  reading  a  long  document  or  piece  of  poetry  over 
once  they  could  repeat  it  from  beginning  to  end,  found  that  such  a  memory 
was  more  of  a  nuisance  than  an  advantage,  because  in  order  to  recall  any- 

thing in  the  middle  they  had  to  repeat  from  the  beginning.  Each  part 
was  equally  well  fixed  in  the  memory,  and  there  were  no  points  of 
reference.  In  order  to  remember  we  require,  therefore,  to  forget.  In  order 
to  have  a  good,  healthy,  useful  memory,  therefore,  it  is  necessary  to  fix, 
revive,  and  recognise  the  important  experiences  or  memories  and  to  allow 
the  useless  and  less  important  experiences  to  temporarily  or  permanently 
pass  into  oblivion.  The  above  are  the  accompaniments  of  a  well-developed, 
vigorous  nervous  system  in  health.  A  marked  departure  from  this 
standard  may  either  mean  a  less  highly  -  developed  nervous  system,  or 
if  the  individual  has  at  one  time  attained  to  this  standard,  the  departure 
means  want  of  health,  a  defect  or  disease  affecting  memory.  Let  us  now 
consider  unhealthy  memory  or  memory  in  disease. 

Memory  in  Disease 

From  what  I  have  already  said  it  will  be  seen  that  there  is  not  one 
faculty  of  memory  and  that  there  is  not  one  seat  of  memory,  but  that 
there  are  memories  and  many  seats  of  memories ;  in  fact,  each  cell  and  each 
group  of  cells  and  their  associations  have  their  own  special  memories,  and 
as  these  cells  and  groups  have  their  special  seats  in  the  brain,  so  special 
memories  have  special  seats.  But  some  memories  may  be  the  result  of  the 
association  of  so  many  cells  and  groups  of  cells  that  they  have  elements  in 
almost  every  part  of  the  cerebrum.  Diseases,  however,  which  pick  out  and 
destroy  special  parts  of  the  brain  may  destroy  the  memories  located  in 
these  special  parts.  Such  forms  of  amnesia  are  referred  to  under  the 

article  on  "Aphasia"  (vol.  i.),  and  I  have  no  intention  here  to  discuss  these 
different  forms.  Memory  from  the  alienist  point  of  view  has  also  been  re- 

ferred to  under  the  articles  on  insanity.  I  wish,  however,  here  to  discuss  the 
clinical  defects  and  disorders  of  memory  from  the  point  of  view  of  memory. 

The  diseases  and  disorders  of  memory  might  be  classified  in  many  ways. 
The  form  of  classification  I  wish  to  adopt  is  given  below,  and  it  will  be 
seen  that  the  method  is  based  on  the  three  different  processes  on  which 
every  complete  memory  consists,  viz.  fixation,  revival,  and  recognition. 

I.  Defects  in 
fixation 
of  the 

memory. 

II.  Defects  due  to 
non-revival  of 
the  memory 

which  has  been 
fixed. 

a  Defective  nutrition  in  nerve-cells. 
f  General. 
V  Local. b    Defects  due  to  want  of  intensity  of  the  impression, 

c   Defects  due  to  want  of  duration  of  the  impression. 
d  Defects  due  to  insufficient  attention  to  the  impression. 
e   Defects  due  to  insufficient  association. 
./  Congenital  defects,  i.e.  want  of  anatomical  and  physiological  capacity. 

(a  Non  -  revival  because  of  insufficient  fixation and  association. 

f  Temporary 
J.  Pprinrfic. 

b  Destruction  of  memories  fixed  or  in  the  pro- 
cess  of  being  fixed. 

Difficulty  in  reviving  by  will — recollection. 
jl  Difficulty  in  reviving  by  similar  impression. 

(1)  Complete, 

(2)  Partial. 
^(3)  Progressive. 

Periodic. 

[  Permanent. 
/Temporary. 
^Permanent. 
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III.  Defects  due  to^j 
C4.       i    Defective  association, recognition  after 

revival.  J 
IV.  Hypermnesia  or  excitation  of  memory. 

I.  Defects  in  Fixation  of  the  Memory 

(a)  Defective  Nutrition  in  Nerve-Cells. — It  has  already  been  stated  that 
memory  depends  on  nutrition,  and  it  would  therefore  follow  that  where 
there  is  defective  nutrition  there  would  be  defective  memory.  It  is  well 
known  that  the  memories  of  early  youth  remain  more  persistently  and  are 
more  vivid  than  those  of  later  life,  the  explanation  being  that  they  are 
deeper  or  more  decidedly  fixed  in  the  cells  because  of  the  more  vigorous 
nutritive  processes  in  early  life.  The  memories  of  old  age  are  easily  effaced, 
especially  when  the  vital  powers  are  declining  rapidly.  The  old  man 
forgets  what  occurred  yesterday  or  even  an  hour  or  two  ago,  but  he 
remembers  the  scenes  of  his  boyhood  with  great  vividness.  Similarly,  when 
the  body  is  in  a  weak  condition,  as  in  the  debility  of  fevers  and  other 
reducing  conditions,  the  memories  become  imperfectly  fixed,  and  soon 
disappear  or  are  revived  with  difficulty.  This  defect  due  to  want  of 
nutrition  may  be  general,  affecting  all  the  higher  memories  in  the  brain,  or 
it  may  be  local,  as  when  there  is  any  local  brain  disease  due  to  loss  of 
nutrition,  such  as  is  seen  in  thrombosis  and  embolism,  producing  softening 
of  areas,  or  where  the  circulation  in  patches  is  enfeebled,  due  to  thickened 
and  calcareous  vessels.  In  these  conditions,  alongside  of  the  defective 
fixation  of  the  present  memories  one  often  finds  active  revival  of  early 

memories.     The  weak  decrepit  old  soldier  lives  his  battles  o'er  again. 
(b)  Defects  due  to  want  of  intensity  and  (c)  want  of  duration  of 

the  impression  may  be  dismissed  in  a  few  words,  as  they  are  concerned 
more  with  the  character  of  the  impression  than  in  reality  with  the  defect  of 
memory.  It  may  be  stated,  however,  that  defective  quality  of,  as  well  as 
defective  nutrition  in,  the  cells  may  require  a  more  intense  or  prolonged 
series  of  impressions  than  where  there  is  better  quality  and  nutrition. 

(d)  Defects  due  to  Insufficient  Attention. — It  may  be  stated  that  it  is 
almost  always  necessary  that  attention  be  paid  to  an  impression  if  it  is  to 
be  fixed  properly,  and  therefore  to  be  recalled  later.  Some  persons  have 
more  powers  of  concentration  and  of  attention  than  others,  and  in  them  the 
memories  are  more  apt  to  become  fixed ;  but  in  disease  one  often  sees  defects 
in  attention.  In  debility,  for  instance,  it  is  more  difficult  for  a  patient  to 
concentrate  attention  on  anything  than  in  health.  It  is  well  known  by 
teachers  that  some  children  are  defective  in  attention,  and  it  has  been 
shown  that  obstruction  of  the  nasal  passages  by  adenoid  or  other  growths 
is  accompanied  frequently  by  loss  in  the  powers  of  attention.  Similarly,  in 
some  cases  of  chorea  one  sees  a  jerky  condition  of  mind  evidenced  in  the 
frequent  and  rapid  changes  of  attention  from  one  thing  to  another,  without 
the  child  apparently  being  able  to  keep  up  sustained  attention  on  any 
particular  thing. 

(e)  Defects  due  to  Insufficient  Association. — These  are  very  important 
defects,  because,  as  is  well  known,  every  system  for  the  improvement  of  the 
memory  is  based  on  the  fact  that  association  is  one  of  the  most  important 
essentials  of  a  good  memory.  Increase  in  the  number  and  quality  of  the 
associations  of  each  memory  fixes  it  more  permanently  and  makes  it  more 
easily  revived. 

(/)  Congenital  Defects. — These  are  due  to  some  anatomical  and  physio- 
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logical  incapacity,  as  is  seen  in  idiots,  imbeciles,  and  persons  of  weak  minds. 
It  is  quite  possible  that  some  persons,  with  otherwise  a  well- developed  brain 
and  nervous  system,  may  be  defective  in  one  particular  group  of  memories. 
One  sees  such  a  condition  in  deaf-mutes,  where,  from  defective  physiological 
capacity,  there  are  no  auditory  memories.  Similarly,  other  persons  may 
have  few  musical  memories  from  having  a  defective  cerebral  mechanism  for 
the  reception  of  music.  It  is  well  known  that  although  persons  of  weak 
mind,  as  imbeciles,  may  be  defective  in  their  mind  in  general,  they  are 
often  specially  well  developed  in  some  special  group  of  memories,  such  as 
the  musical. 

II.  Defects  due  to  Non-Kevival  of  the  Memory  which 
HAS   BEEN   FIXED 

(a)  Non-Revival  because  of  Insufficient  Fixation  and  Association. — These 
have  already  been  considered  under  Group  1.  For  whatever  reason  a  memory 
may  be  insufficiently  fixed,  whether  from  want  of  nutrition  in  the  cells, 
insufficient  intensity  and  duration  of  the  impression,  insufficient  attention 
on  the  part  of  the  individual,  or  insufficient  association  of  the  impression, 
the  result  is  the  same ;  it  is  more  difficult  to  recall  the  memory  for  the 
second  time. 

(b)  Destruction  of  Memories  which  have  been  fixed  or  are  in  Process  of 
being  fixed. — These  disorders  of  memory  may  be  divided  into — (1)  complete, 
(2)  partial,  (3)  progressive. 

(1)  Complete,  in  this  connection,  does  not  refer  to  all  the  memories  in  the 
nervous  system,  but  to  all  the  higher  memories,  viz.  those  associated  with 
the  conscious  state.  We  may  divide  them  into — (a)  temporary,  (b)  periodic, 
and  (c)  permanent. 

(a)  Temporary  Complete  Loss  of  Memory. — We  find  this  condition  in 
various  diseases  and  disorders  of  the  nervous  system.  The  best  example 
of  it  is  seen  in  the  unconscious  state,  whether  that  unconsciousness  be  due 
to  disease  or  to  injury.  It  may  vary  in  duration  from  the  fraction  of  a 
second  to  several  days.  The  causes  of  unconsciousness  may  be  many.  In 
epilepsy  it  may  last  from  less  than  a  second  (petit  mal)  to  hours  (grand  mat). 
In  hysteria  one  sees  it  sometimes  not  quite  complete.  In  concussion  of 
the  brain  from  blows  or  falls,  the  unconsciousness  may  be  of  short  duration 
or  it  may  last  for  days.  In  injuries  of  the  head  producing  fractures,  with 
laceration  or  pressure  from  haemorrhage,  the  unconscious  state  may  last 
for  several  days.  In  coma  from  alcohol  or  other  poisons,  such  as  opium, 
and  in  uraemia  the  unconsciousness  may  vary  in  duration  and  in  its 
completeness. 

In  unconsciousness  memory  is  lost  as  long  as  the  unconsciousness  con- 
tinues. Sometimes  the  loss  of  memory  may  be  only  for  a  second  or  less,  as 

in  petit  mal.  The  person  may  be  doing  something — as,  for  instance,  reading 
aloud — when  he  may  suddenly  stop  even  in  the  middle  of  a  sentence  or  word, 
and  after  a  short  pause  resume  where  he  had  left  off.  Sometimes  he  may 
even  not  be  aware  that  he  had  stopped — all  memory  of  this  short  interval 
has  gone.  When  the  epileptic  fit  lasts  longer,  as  in  grand  mal,  he  falls 
down,  the  fit  goes  through  its  various  stages,  and  he  wakens  up,  but  is 
unaware  of  anything  that  happened  during  the  fit.  As  a  rule,  he  remem- 

bers what  took  place  immediately  before.  His  memory  is  complete  up  to, 
at  least,  the  aura,  and  it  is  complete  immediately  after  awaking.  In  uncon- 

sciousness from  accident — as,  for  instance,  after  a  fall  or  blow  on  the  head — 
the  person,  as  a  rule,  not  only  loses  all  memory  during  the  unconscious 
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state,  but  he  also,  on  waking  up  and  for  the  remainder  of  his  life,  has  lost 
the  memory  of  events  which  took  place  minutes  or  even  hours  before  his 
accident.  These  last  are  a  blotting-out  of  memories  in  the  process  of  being 
fixed,  and  will  later  be  considered  under  Permanent  Loss  of  Memory.  In 
fevers  and  in  very  weak  debilitated  conditions  there  may  also  be  temporary 
loss  of  memory.  After  recovery  the  memories  fixed  before  the  illness 
gradually  return,  whereas  those  which  ought  to  have  been  fixed  during  the 
illness  are  effaced,  or,  rather,  they  have  never  really  become  fixed. 

(b)  Periodic  Complete  Loss  of  Memory. — This  includes  a  very  interesting 
series  of  cases  which  are  difficult  to  explain,  but  examples  of  which  in 
medical  literature  are  now  fairly  numerous.  It  includes  all  the  cases  of 
double  personality,  of  which  Binet  has  given  us  such  an  excellent  descrip- 

tion. There  seem  to  be  several  varieties  of  the  condition,  but  in  each  of 
them  the  outstanding  feature  is  that  the  person  has  two  states  and  two 
memories.  The  passage  from  the  one  state  to  the  other  takes  place,  as 
a  rule,  rapidly — indeed,  instantaneously.  Sometimes  there  is  a  sort  of  a 
hysterical  or  epileptic  fit,  and  the  person  wakens  up  in  the  second  state 
where  he  remembers  nothing  of  his  first  state.  Everything  that  has 
occurred  to  him  in  his  first  state  is  forgotten ;  he  remembers  nothing  of  his 
former  self ;  he  may  not  be  able  to  recognise  his  friends  or  his  surroundings  ; 
he  begins  to  live  a  new  life,  which  has  no  connection  with  the  past.  The 
time  comes  again,  however,  when  he  passes,  usually  in  the  same  way  (by  a 
fit  or  otherwise),  into  his  first  state,  and  he  then  remembers  nothing  of  his 
second,  but  all  his  first  memories  return  to  him.  This  seems  to  be  the 
usual  variety ;  but  there  have  been  some  cases  where,  when  in  the  first  or 
second  state,  they  remembered  not  only  the  events  of  that  state,  but  also  of 
the  other  state,  whilst  in  the  other  state  they  only  remembered  the  events 
of  the  one  state.  The  condition  of  dual  personality  is  closely  allied  to  the 
somnambulistic  state,  where  the  somnambulistic  state  may  be  taken  as 
representing  one  personality  and  the  wakeful  state  the  other.  In  the 
wakeful  state  nothing  of  the  somnambulistic  state  may  be  remembered, 
although  sometimes  there  may  be  a  vague  recollection  of  it,  and  in  the 
somnambulistic  state  nothing  of  the  wakeful  state  may  be  remembered ; 
but  often,  it  is  said,  the  person  may  have  the  memory  of  the  previous 
somnambulistic  state,  and  may  actually  begin,  as  it  were,  where  he  had 
previously  left  off.  Closely  allied  to  this  is  the  hypnotic  state,  but  this  I 
need  not  enter  into. 

It  is  difficult  explaining  how  dual  personality  arises.  Some  have  sup- 
posed that  one  cerebral  hemisphere  is  used  for  one  state,  and  the  other 

hemisphere  for  the  other  state ;  but  this  hardly  explains  some  cases,  where 
more  than  two  states  were  periodically  passed  into.  An  explanation  which 
is  capable  of  much  more  general  application  is,  that  alongside  of  each  other 
two  separate  groups  of  cells  and,  therefore,  of  memories  are  formed,  having 
no  associational  connection  with  each  other  except  at  the  point  of  initiation 
of  the  impulses  in  the  higher  levels  of  the  cerebrum.  Once  the  energy 
starts  along  one  path,  it  can  only  set  in  action  the  cells  giving  rise  to  the 
one  conscious  state,  as  these  have  no  association  with  the  cells  of  the  other 
conscious  state. 

(c)  Permanent  Complete  Loss  of  Memory. — This  disorder  is  seen  some- 
times after  blows  or  injuries  to  the  head  where  the  person  on  recovering 

may  not  only  not  remember  what  has  occurred  during  the  state  of  un- 
consciousness, but  events  leading  up  to  the  accident  may  have  also  been 

forgotten — for  instance,  a  man  driving  a  runaway  horse  and  rendered  un- 
conscious by  a  fall  may  never  be  able  to  recall  his  efforts  to  check  the 
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horse,  nor  may  he  be  able  to  remember  the  last  few  miles  of  his  journey. 
The  reason  for  this  is  that  memory  depends  on  nutrition ;  it  is  a  nutrient 
process.  It  is  necessary  for  nutrient  changes  to  take  place  in  the  cell  after 
it  has  received  its  nerve  impression  if  the  memory  of  that  impression  is  to 
become  fixed  or  permanent.  This  cell  has  always  a  tendency  to  return  to 
its  stable  or  original  condition,  and  apparently  shock,  producing  unconscious- 

ness, prevents  the  vital  processes  which  are  taking  place  in  the  cell  at  the 
moment  from  being  completed. 

A  more  serious  permanent  loss  of  memory  may,  however,  occur  as  a 
result  of  an  injury  to  the  head.  In  this  condition  all  memory  of  the  previous 
life  of  the  individual  up  to  the  date  of  the  accident,  or  up  to  a  particular 
period  in  his  life — as,  for  instance,  his  marriage — may  be  blotted  out,  so  that 
his  life  during  that  period  may  be  a  total  blank.  Cases  have  occurred 
where  there  remained  no  memory  of  early  life,  no  recollection  of  father  or 
mother  and  old  friends — the  past  was  a  complete  blank  and  mystery.  Again, 
patients  had  forgotten  all  about  their  husband  or  wife,  and  did  not  recognise 
them,  they  being  no  more  to  them  than  any  other  individuals. 

In  some  cases  the  lost  memories  have  gradually  returned,  in  some 
almost  at  once ;  but  in  many  they  have  never  returned.  The  explanation 
of  this  form  of  loss  of  memory  is  to  be  found  in  some  serious  injury  to  some 
of  the  important  nerve  associations  in  the  cortex,  or  to  grave  nutrient  or 
circulatory  changes  in  the  cerebrum. 

(2)  Partial  Destruction  of  Memories. — Partial  amnesias  are  common  as 
the  result  of  localising  lesions  in  the  cerebrum.  Many  of  these  have  been 

referred  to  in  the  article  on  "  Aphasia  "  (vol.  i.),  where  the  various  groups  of 
memories  associated  with  the  speech  faculty  have  been  considered.  In  the 
cerebral  hemispheres  we  have  various  centres  where  are  grouped  the  memories 
associated  with  special  sensations  and  actions.  We  have  areas  where  are 
grouped  the  visual  memories,  others  where  are  grouped  the  auditory,  others 
the  motor,  and  so  on ;  and  any  destructive  lesion  or  lesions  interfering  with 
the  nourishment  of  those  particular  areas  interferes  or  blots  out  the  special 
memories  stored  in  them.  Thrombosis,  embolism,  hemorrhage,  injuries,  etc., 
are  apt  to  produce  partial  amnesias,  the  symptoms  varying  according  to  the 
seat  of  the  lesion. 

Eeference  to  this  will  be  found  in  the  articles  in  which  these  lesions  are 
considered. 

Sufficient  to  say  here  that  these  partial  amnesias  may  be  temporary,  or 
they  may  be  permanent,  according  as  the  condition  causing  them  is  capable 
of  being  cured  or  not. 

(3)  Progressive  Amnesias. — This  group  includes  those  cases  of  loss  of 
memory  where  there  is  a  gradual  progressive  loss.  I  do  not  wish  to  include 
in  it  those  cases  due  to  focal  lesion  in  the  cerebrum,  where  the  area  involved 
gradually  increases  in  extent  as  from  thrombosis.  These  cases  come  in  reality 
under  the  partial  amnesias,  as  one  centre  and  its  memories  simply  become 
involved  in  the  lesion  after  the  other.  The  cases  coming  under  this  group  are 
those  due  to  a  gradual  regression  or  degeneration  of  the  nervous  system,  such  as 
one  sees  in  dementia,  where  the  highest  and  least  stable  memories  are  blotted 
out  first,  the  next  in  order  follow,  until  the  most  stable,  the  organic  memories, 
only  are  left.  The  patient,  from  being  a  highly  intellectual  human  being, 
becomes  a  mere  vegetating  or  living  animal.  The  most  recently  acquired 
functions  disappear  first ;  the  earliest,  associated  with  the  mere  organic 
functions,  disappear  last,  following  a  law  of  regression.  The  most  typical 
example  is  seen  in  dementia,  but  it  may  also  be  seen  in  other  degenerative 
diseases  of  the  brain. 
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(c)  and  (d).  Difficulty  in  reviving  Memories  by  Will,  and  by  a  Similar 
Impression.— In  some  conditions  where  there  is  a  focal  lesion  of  the  brain,  or 
where  there  is  a  general  lowering  of  the  vital  processes,  the  person  may  have 
a  difficulty  in  recollecting  something  or  other.  This  is  seen  in  old  people. 
They  may  forget  proper  names,  nouns,  etc.  The  memory  of  such  names  is 
stored  in  their  cerebrum,  because  immediately  the  name  is  mentioned  they 
recognise  it  as  the  name  they  wanted  to  recall.  It  is  supposed  that  owing 
to  the  lowered  vital  condition  of  the  brain  the  impulse  from  within  is  not 
able  to  rouse  the  old  memory,  especially  when  the  memory  has  few  associa- 

tions such  as  a  proper  name  or  a  substantive,  whilst  the  old  memories  of 
these  having  many  associations,  such  as  verbs,  etc.,  are  more  easily  recalled. 
When  a  memory  cannot  be  recalled  from  below,  that  is  by  a  similar  im- 

pression to  the  original  impression  or  an  association  of  the  original  impression, 
there  is  usually  some  focal  lesion  cutting  off  the  particular  sense  organ  from 
its  centre  in  the  cortex,  as  one  sees  in  lesions  in  the  occipital  lobe,  where 
persons  cannot  name  objects  at  sight,  although  they  can  speak  about  and 
use  the  names  of  such  objects  in  general  conversation.  These  two  groups, 
however,  have  also  a  distinct  relation  to  aphasia,  and  are  there  referred  to. 

III.  Defects  due  to  Non-Eecognition  after  Eevival 

These  conditions  are  usually  due  to  want  of  proper  associations  of  the 
memory.  They  are  not  recognised  because  they  have  not  been  properly 
associated  or  linked  to  some  other  memory.  How  recognition  comes  about 
may  be  shown  by  a  simple  illustration.  One  person  may  say  to  another, 

"Do  you  remember  me?"  "No,  I  don't  remember  you."  "Don't  you  remember 
seeing  me  last  year  in  London  ? "  At  once  the  answer  is,  "  Oh,  I  remember 
now."  Whenever  the  association  was  given  the  old  memory  was  recalled 
and  recognised.  Defects  of  recognition  are  seen  in  some  diseases  of  the 
brain,  as  in  object  blindness  where  the  person  does  not  recognise  objects 
which  ought  to  be  familiar  to  him.  It  is  seen  in  gross  lesions  of  the  cortex, 
especially  if  in  both  hemispheres,  but  is  also  seen  in  the  delirium  of  fevers 
and  other  diseases  where  the  person  may  not  be  able  to  recognise  people  and 
things  round  him. 

IV.  Hypermnesia  or  Excitations  of  Memory 

As  people  naturally  vary  in  their  capacity  for  remembering,  so  it  follows 
that  it  is  difficult  determining  when  there  is  a  slight  excitation  of  memory. 

There  may  be  a  general  hypermnesia  where  all  memory  is  excited.  There 
is  a  great  increase  of  the  memory  pictures  which  arise  in  the  brain.  One 
scene  or  picture  passes  rapidly  after  the  other — in  fact,  there  is  an  increased 
cerebration.  This  condition  arises  where  there  is  an  increase  in  the  blood 

circulating  in  the  brain,  as  in  fevers  and  the  early  stages  of  brain  disease, 
also  in  states  of  excitement,  in  hysteria,  and  in  the  hypnotic  state.  There 
may  not  only  be  an  increase  in  the  blood  going  to  the  brain,  but  it  may  be 
altered  in  quantity  and  contain  constituents  which  excite  the  cortical  cells. 
This  probably  to  some  extent  explains  the  hypermnesia  of  fevers,  but  it  is 
seen  most  distinctly  after  the  taking  of  some  drugs  or  articles  of  diet  such 
as  alcohol,  tea,  cocaine,  and  morphia.  By  these  memory  may  be  excited 
and  the  imagination  stimulated,  as  in  the  well-known  case  of  De  Quincey. 
It  has  been  said  that  drowning  people  have  marked  hypermnesia.  Some 
who  have  been  rescued  have  related  how  their  whole  life  has  passed  before 
them  in  a  few  seconds,  many  events  which  had  taken  a  long  time  to  occur 
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being  crowded  into  that  short  time.  Hypermnesia  has  also  been  stated  to 
have  occurred  after  accidents  to  the  head,  such  as  blows.  Cases  have  been 
related  where  such  accidents  produced  a  permanent  excitation  of  memory. 

The  hypermnesia  may  be  local  or  limited  to  a  group  of  memories.  Some 
of  the  cases  recorded  of  this  condition  are  very  interesting,  as  in  those  cases 
where  a  language  which  apparently  has  been  forgotten  is  revived.  The  case 
recorded  by  Dr.  Eush  is  one  of  this  sort.  An  Italian  in  America  was  seized 
with  yellow  fever :  at  the  beginning  of  his  illness  he  spoke  English,  in  the 
middle  French,  and  on  the  day  of  his  death  he  spoke  only  Italian,  which  was 
his  mother  tongue.  It  is  related  also  of  a  Pole  under  chloroform  that  he 
spoke  his  native  tongue,  which  he  had  not  used  for  thirty  or  forty  years. 

A  Frenchman,  understanding  English  and  being  in  England,  got  a  blow 
on  the  head,  and  during  his  illness  was  only  able  to  speak  in  French.  These 
are  examples  of  temporary  excitation  of  memories  in  long  disuse,  but  they 
imply  the  temporary  blotting  out  of  more  recent  memories,  and  therefore 
are  in  accord  with  the  law  as  to  recent  memories  not  being  so  deeply  im- 

printed as  memories  earlier  in  life. 
Before  concluding  I  may  refer  to  the  peculiar  condition  which  is  vouched 

for  by  many  that  when  they  have  gone  into  some  room  or  other  place  for 
the  first  time  they  are  vaguely  aware  of  the  fact  that  they  have  been  there 
before,  although  they  know  that  such  cannot  be  the  case.  It  is  a  peculiar 
condition  and  difficult  to  explain.  In  some  cases  it  may  arise  from  a  vague 
resemblance  between  the  scene  being  witnessed  and  some  former  scene  nearly 
forgotten,  but  in  other  cases  this  explanation  is  scarcely  satisfactory.  It 
seems  to  me  that  a  more  satisfactory  explanation  is  that  the  first  impression 
of  the  place  is  recorded  in  the  cortical  cells,  without  at  first  arousing  active 
consciousness,  and  when  active  consciousness  is  aroused  the  first  impression 
is  not  recognised  as  an  impression  just  received,  but  is  supposed  to  have 
been  received  in  a  vaguely  previous  period. 

LITERATURE. — Herbert  Spencer's  Principles  of  Psychology. — Taine.  On  Intelligence. 
— Ribot.  Maladies  de  la  Mimoire. — Elder.  The  Physical  Basis  of  Memory. — And  the 
writings  of  Carpenter,  Winslow,  Hamilton,  Bain,  Binet,  Bastian,  Ferrrer,  and  others. 

Meniere's  Disease.    See  Vertigo. 

Meninges. — The  affections  of  the  meninges  are  considered  in  the 
following  sections. 

i.  A  general  article  dealing  with  the  anatomy  and  physiology,  also 
vascular,  inflammatory,  and  other  states  not  included  in  sections  ii.  and  iii., 
see  p.  460. 

ii.  Tuberculous  meningitis  and  posterior  basic  meningitis,  see  p.  478. 
iii.  Epidemic  cerebro- spinal  meningitis,  see  p.  490. 

See  also  Spinal  Cord. 

Meninges  of  the  Cerebrum. 
Anatomy  and  Physiology 
Vascular  Disturbances — 

1.  Hyperemia 
2.  hemorrhage  . 

Hcematoma  of  the  Dura 
Mater 

461 3.  Thrombosis  of  Veins 
and 

Sinuses .  467 
464 Inflammations — 
464 1.  Pachymeningitis .  467 

(a)  External .  467 466 

(b)  Internal  . .  468 
2.  Leptomeningitis .  468 
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(a)  Acute  Simple  Menin- 
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(6)  Chronic  Leptomenin- 

gitis  .  .  .47.'} 

•\.  Syphilitic  Meningitis 

(or  Meningo  -  enceph- 
alitis) .  .  473 

Tumours     .         .         .         .         .175 

(  )thee  Conditions      '.  .177 

Anatomy  and  Physiology.— Anatomically,  three  membranes  are  usually 
described — the  dura  mater,  arachnoid,  and  pia  mater.  Even  on  anatomical 
grounds,  it  is  extremely  doubtful  whether  the  last  two  should  be  considered 
distinct  membranes,  and  certainly,  from  the  clinical  and  pathological 
points  of  views,  they  are  not  separable,  as  they  always  suffer  together  in disease. 

The  dura  mater  forms  the  internal  periosteum  of  the  cranial  bones.  In 
adults  it  requires  but  little  force  to  detach  it  from  the  inner  surface  of  the 
skull,  except  at  the  base ;  morbid  adhesion  of  the  dura  to  the  skull  is  very 
common  in  the  insane. 

The  dura  is  composed  of  dense  fibrous  tissue,  lined  on  its  inner  surface 
by  a  layer  of  endothelium.  The  fibrous  tissue  is  usually  described  as 
divisible  into  two  layers,  an  outer  and  inner,  the  fibres  of  which  run  in 
different  directions ;  this  is  true,  at  least,  where  the  dura  encloses  its  sinuses 
and  where  the  cranial  nerves  pass  through  it.  It  seems  probable  that 
elastic  fibres,  which  certainly  are  present  in  large  numbers  in  the  spinal 
dura,  do  not  occur  in  the  cerebral  dura  (Sappey). 

The  dura  sends  into  the  cavity  of  the  skull  the  three  well-known  pro- 
cesses, viz.  the  falx  cerebri  between  the  cerebral  hemispheres,  the  tentorium 

cerebelli  between  the  upper  surface  of  the  cerebellum  and  the  under  surface 
of  the  occipital  lobe,  and  the  falx  cerebelli  between  the  cerebellar  hemi- 

spheres ;  it  also  sends  out  processes  as  sheaths  to  the  cranial  nerves.  The 
great  sinuses  enclosed  in  the  dura,  which  receive  the  venous  blood  from  the 
cerebrum,  have  already  been  considered,  as  well  as  the  parts  of  the  brain 

served  by  each  sinus  (vide  "  Brain,  Physiology  of,"  vol.  ii.). 
The  main  arteries  of  the  dura  lie  towards  its  outer  aspect,  the  veins  near 

its  centre.  The  great  artery  is  the  middle  meningeal,  a  branch  of  the 
internal  maxillary :  it  supplies  practically  the  whole  of  the  cerebral  dura 
except  its  extreme  anterior  part  (which  is  supplied  by  the  anterior  menin- 

geal artery  from  the  ophthalmic),  and  the  dura  of  the  posterior  fossa  (which 
is  supplied  by  the  posterior  meningeal  artery  from  the  vertebral).  The 
middle  meningeal  artery,  which  lies  in  the  well-known  grooves  on  the 
inner  surface  of  the  cranial  bones,  is  much  the  most  common  source  of 
traumatic  intracranial  haemorrhage,  especially  in  its  anterior  branch :  the 
lines  on  the  skull  for  finding  it  are  therefore  of  great  importance  (vide 

"  Brain,  Surgery  of,"  vol.  ii.). The  connections  of  the  veins  of  the  dura  with  those  of  the  skull  or 

of  structures  outside  it  deserve  special  attention  as  being  one  of  the  paths 
by  which  infective  processes  are  conveyed  from  without,  and  cause  various 
septic  conditions,  especially  sinus-thrombosis.  The  chief  ones  are  the 
mastoid  emissary  vein,  passing  through  the  mastoid  foramen  and  connecting 
the  mucosa  of  the  middle  ear  with  the  lateral  sinus ;  the  parietal  emissary 

vein,  -passing  through  the  parietal  foramen  and  connecting  the  superior 
longitudinal  sinus  with  the  veins  of  the  scalp ;  the  ophthalmic  veins,  from 
the  eye  and  orbit,  passing  through  the  sphenoidal  fissure  into  the  cavernous 
sinus. 

The  capillaries  of  the  dura  lie  chiefly  at  the  outer  and  inner  aspects  of 
the  membrane.     From  the  valuable  researches  of  Ford  Robertson,  it  appears 
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that  there  is  a  great  network  of  remarkably  large  capillaries  just  under- 
neath the  surface  endothelium,  and  that  they  are  surrounded  by  channels, 

evidently  lymph-channels — the  perivascular  canals  of  the  dura — with  walls 
lined  by  endothelial  cells.  Fluid  readily  finds  its  way  from  the  subdural 
space  into  these  canals,  which  discharge  into  the  veins  of  the  skull  and 
dura,  and  Ford  Eobertson  concludes  that  these  canals  form  one,  perhaps  the 
chief  path  by  which  the  cerebro-spinal  fluid,  filtering  through  from  the 
subarachnoid  spaces  into  the  subdural  space,  is  carried  into  the  general 
circulation.  According  to  the  same  writer,  the  endothelial  cells  of  the  dura, 
both  those  on  its  inner  surface  and  those  lining  the  perivascular  canals,  are 
very  liable  to  chronic  proliferative  and  degenerative  changes  in  cases  of 
insanity  (especially  general  paralysis  and  senile  insanity).  We  shall  see 
later  that  he  believes  that  these  changes  play  an  essential  and  primary  part 
in  the  pathology  of  so-called  hcematoma  of  the  dura  mater.  But,  further, 
he  regards  these  changes  as  constituting  the  chief  cause  of  obstruction  to 
the  outflow  of  cerebro-spinal  fluid,  which  he  considers  a  secondary  factor  of 
the  greatest  importance  in  the  causation  of  mental  disease — the  result  being 
not  only  pathological  increase  of  general  intracranial  pressure,  with  the 

consequent  disturbance  of  the  cerebral  functions,  but  also,  -more  serious  still, 
stagnation  of  the  cerebro-spinal  fluid,  which  becomes  overcharged  with  the 
effete  products  of  metabolism  of  the  cerebral  tissues  (the  cerebro-spinal  fluid 
being  regarded  as  simply  the  lymph  of  the  brain)  and  thus  a  chronic  condi- 

tion of  cerebral  auto-intoxication  is  added  to  and  aggravates  the  primary 
disease. 

Two  sorts  of  nerve-fibres  are  found  in  the  dura — (1)  non-medullated, 
vaso-motor  fibres,  derived  from  the  sympathetic  and  accompanying  the 
meningeal  arteries;  and  (2)  medullated,  sensory  fibres,  forming  irregular 
plexuses  through  the  whole  dura ;  to  these  last,  no  doubt,  is  due  the  local 
head  pain,  which  forms  such  a  prominent  feature  in  many  meningeal  lesions, 
e.g.  tumours,  inflammations. 

The  subdural  space  probably  contains  very  little  fluid  intra  vitam  in 
normal  conditions. 

•  The  arachnoid  and  pia  mater  are,  as  we  have  seen,  usually  described  as 
two  distinct  membranes,  composed  of  dense  fibrous  tissue, — the  outer  or 
arachnoid  being  non-vascular  and  bridging  over  the  sulci,  while  the  inner 
or  pia  mater  is  vascular  and  dips  down  into  the  sulci,  closely  covering  the 
whole  surface  of  the  brain ;  between  the  two  is  a  space,  known  on  this  view 
as  the  subarachnoid  space,  traversed  by  numerous  fibrous  trabecule.  It  is 
certainly  better  to  speak,  not  of  one  subarachnoid  space,  but  of  subarachnoid 
spaces  which  are  present  in  large  numbers,  varying  greatly  in  size  and 
communicating  with  each  other.  The  tendency  of  writers  (cf.  Ford 
Eobertson  and  Middlemass)  now  is  to  describe  the  arachnoid  and  pia  mater 
as  one  and  the  same  structure,  lined  on  the  outer  surface  by  a  layer  of 
endothelium  and  composed  essentially  of  white  fibrous  tissue,  which  is 
disposed  in  bundles  or  trabecule,  thus  forming  a  network,  whose  meshes 
constitute  spaces  freely  communicating  with  each  other.  These  spaces 
contain  cerebro-spinal  fluid  and  are  larger  and  more  numerous  in  the  centre 
of  the  membrane :  hence  its  apparent  division  into  two  parts,  an  outer 
(arachnoid)  and  an  inner  (pia  mater).  The  arachnoid  and  pia  mater,  in 
any  case,  are  inseparable  pathologically,  as  they  always  suffer  together  in 
disease,  and  therefore  we  may  speak  of  the  conjoined  structure  as  the 

"  pia  arachnoid."  We  shall  retain  the  old  name  "  subarachnoid  "  for  the 
spaces  and  fluid. 

Some  of  the  subarachnoid  spaces,  especially  at  the  base  of  the  brain,  are 
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so  large  as  to  constitute  so-called  "  cisterns."  One  of  these,  known  as  the 
great  cerebello-medullary  cistern  or  "the  posterior  subarachnoid  space" 
(Lees  and  Barlow),  bridging  over  the  interval  between  the  medulla  and 
cerebellum,  is  of  special  importance,  as  the  openings  between  it  and  tin- 
fourth  ventricle  are  the  only  means  of  communication  which  the  ventricular 
system  of  the  brain  has  with  the  subarachnoid  spaces  of  the  brain  and  cord. 
These  openings  are  three  in  number — a  fairly  large  one,  the  foramen  of 
Majendie,  in  the  middle  line  at  the  lowest  part  of  the  fourth  ventricle,  and 
two  lateral  openings,  the,  foramina  of  Luschka,  one  on  either  side,  close  to 
the  origin  of  the  vagus  nerve. 

The  pial  arteries  and  veins  lie  chiefly  in  or  near  the  subarachnoid  spaces. 
With  the  exception  of  the  perforating  arteries  at  the  base  of  the  brain,  all 
the  arteries  to  the  brain  run  for  a  longer  or  shorter  course  in  the  pia 
arachnoid  as  pial  arteries,  whence  branches  pass  into  the  brain  at  right 
angles  to  the  surface  of  the  convolutions.  The  pial  veins  are  of  remarkably 
large  calibre  and  have  very  thin,  non-muscular  walls.  Capillaries  are 
usually  described  in  the  pia  arachnoid,  but  Ford  Eobertson  holds  that  they 
are  virtually  absent,  the  pia  arachnoid  being  nourished  not  by  capillaries  of 
its  own,  but  by  the  cerebro-spinal  fluid  which  is  conveyed  to  it  from  the 
lymph  spaces  of  the  brain  by  way  of  lymph-channels  in  the  adventitia  of 
the  larger  intracerebral  vessels;  the  absence  of  capillaries  would  prevent 
short  cutting  of  the  blood- supply  to  the  brain. 

With  regard  to  nerves,  the  researches  of  Morison,  Obersteiner,  Gulland, 
and  others,  have  now  conclusively  proved  the  existence  of  nerve-fibres  in  the 
walls  of  the  pial  arterioles ;  but  proof  is  yet  wanting  that  they  occur  in  the 
walls  of  intracerebral  arterioles,  and  despite  much  laborious  and  careful 
observation  and  experimentation,  the  existence  of  a  cerebral  vaso-motor 
mechanism  cannot  yet  be  considered  as  proved. 

The  pia  mater,  besides  penetrating  into  the  sulci  of  the  brain,  sends 
highly  vascular  processes  into  the  ventricles.  One  of  these,  the  velum  inter - 
positum,  passes  through  the  transverse  fissure  of  the  cerebrum,  beneath  the 
corpus  callosum  and  above  the  corpora  quadrigemina,  pineal  gland  and  optic 
thalami,  bridging  over  the  third  ventricle  and  carrying  the  vascular  fringes 
which  are  known  as  the  choroid  plexuses  of  the  third  and  lateral  ventricles. 
The  venous  blood  from  these  is  returned  by  veins,  which  run  backwards  in 
the  velum  interpositum  and  unite  posteriorly  into  the  vein  (or  veins)  of 
Galen,  opening  into  the  straight  sinus.  A  similar  process  of  the  pia  passes 
into  the  fourth  ventricle  between  the  ventral  surface  of  the  cerebellum  and 
the  dorsal  surface  of  the  medulla,  carrying  the  choroid  plexus  of  the  fourth 
ventricle. 

The  fluid  in  the  ventricles  is,  probably,  mainly  of  the  nature  of  a 
secretion  by  the  choroid  plexuses,  although  some  writers  still  maintain  that 
it  is  simply  a  transudation  from  the  capillaries  of  the  surrounding  nervous 
substance.  This  fluid  is  important  as  constituting  a  water-bed  on  which  the 
brain  rests,  and  a  water-cushion  surrounding  and  protecting  the  spinal 
cord.  The  fluid  is  being  constantly  produced,  and  probably  this  production 
is  much  more  active  than  is  usually  supposed.  It  must  therefore  be  steadily 
drained  away  from  the  ventricles,  and,  as  we  have  seen,  the  only  exit  from 
the  ventricles  is  by  the  foramina  on  the  roof  of  the  fourth  ventricle. 
Through  these  the  fluid  passes  into  the  subarachnoid  spaces  at  the  base 
of  the  brain  and  surrounding  the  cord,  and  thence  it  exudes  along  the 
lymphatic  channels  in  the  sheaths  of  all  the  outgoing  nerves,  cerebral  and 
spinal,  and  also  along  the  lymphatics  surrounding  the  larger  blood-vessels 
of  the  brain  and  cord.     There  are,  however,  other  paths  by  which  the  fluid 
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may  pass  from  the  subarachnoid  spaces  into  the  general  venous  circulation. 
We  have  seen  the  importance  attached  in  this  respect  by  Ford  Eobertson 
to  the  perivascular  canals  of  the  dura  mater,  through  which  the  fluid  may 
pass  into  the  veins  of  the  skull  and  dura.  Again,  Leonard  Hill  lays  stress 
on  its  passage  through  channels  in  the  walls  of  the  venous  sinuses ;  and, 
lastly,  the  fluid  may  pass  through  the  Pacchionian  bodies  into  the  sinuses, 
especially  the  superior  longitudinal  sinus.  These  bodies  are  simply  villous 
outgrowths  of  the  arachnoid,  lying  mainly  near  a  sinus  of  the  dura  in  the 
well-known  depressions  on  the  inside  of  the  cranial  bones,  and  separated 
from  the  sinuses  by  a  thin  layer  of  dura,  through  which  it  is  proved  experi- 

mentally that  serous  fluid  can  pass  from  the  subarachnoid  spaces  into  the 
sinuses  of  the  dura. 

It  is  very  improbable  that  much,  if  any,  fluid  can  be  absorbed  from  the 
ventricles  by  the  choroid  plexuses  or  veins.  It  is  obvious,  therefore,  that 
as  the  fluid  in  the  lateral  and  third  ventricles  has  only  one  means  of  exit, 
viz.  by  the  aqueduct  of  Sylvius  and  the  fourth  ventricle,  and  thence  through 
the  foramina  of  Majendie  and  Luschka,  obstruction  of  this  drainage  channel 
at  any  part  must  play  a  most  important  role  in  the  production  of  internal 
hydrocephalus.  Thus,  in  meningitis  especially  affecting  the  posterior  part 
of  the  base  of  the  brain,  these  foramina  are  very  liable  to  get  blocked  up 
by  inflammatory  exudate,  or,  still  more,  by  subsequent  adhesions,  and,  there- 

fore, as  we  should  expect,  internal  hydrocephalus  to  a  greater  or  less  extent 
forms  an  almost  constant  feature  in  those  cases.  The  part  generally  assigned 
to  obstruction  of  the  veins  of  Galen  (e.g.  from  the  pressure  of  a  tumour)  in 
the  production  of  hydrocephalus  has  a  very  doubtful  existence ;  in  many, 
if  not  all  such  cases,  there  is  also  obstruction  of  the  drainage  channel, 
especially  the  narrow  aqueduct  of  Sylvius,  and  this  last  is  probably  the 
important  factor. 

The  connection  of  the  pia  arachnoid  with  the  cerebral  cortex,  partly 
vascular,  partly  fibrous,  is  so  close  that  it  is  not  remarkable  that  inflamma- 

tion of  the  membrane  generally  implicates  the  surface  of  the  brain,  so 
that  one  should  speak  rather  of  a  meningoencephalitis  than  of  simple 
meningitis. 

Vascular  Disturbances 

1.  Hyperemia. — The  first  stage  of  a  meningitis  is  constituted  by  con- 
gestion of  the  membranes,  their  vessels  being  dilated  and  engorged,  while 

the  membranes  present  a  rosy  hue.  The  poison  of  some  of  the  specific  fevers, 
notably  pneumonia  and  typhoid  fever,  may  cause  intense  engorgement  of 
the  membranes  and  thereby  produce  symptoms  indistinguishable  from 
those  of  a  cortical  meningitis.  Active  congestion  of  the  membranes,  occurring 
as  an  independent  condition,  has  been  assumed  to  account  for  some  cases, 
chiefly  in  children,  in  which  there  are  acute  general  cerebral  symptoms 
(headache,  delirium,  convulsions,  coma),  and  which  end  sometimes  in 
recovery,  sometimes  in  death.  Such  a  condition,  if  it  is  an  independent 
entity,  is  probably  indistinguishable  from  meningitis  clinically,  and  the 
treatment  will  be  the  same.. 

Simple  congestion  of  the  dura  is  often  found  post-mortem  in  the  insane, 
but  it  is  by  no  means  certain  that  it  is  common  during  life.  It  is  specially 
noticeable  and  constant  in  cases  of  general  paralysis  dying  in  a  congestive 
attack. 

2.  Meningeal  Hemorrhage. — Blood  may  be  extravasated  (1)  outside 
the  dura  mater  (extradural  or  subcranial  haemorrhage) ;  (2)  into  the  sub- 
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dural  space  (subdural  haemorrhage) ;  or  (3)  into  the  substance  of  the  pia 
arachnoid  (subarachnoid  haemorrhage). 

Etiology.  —  The  most  common  cause  of  meningeal  haemorrhage  is 
trauma,  a  fall  or  blow  on  the  head,  generally  causing  fracture  of  the 
skull ;  the  effusion  may  be  outside  or  beneath  the  dura  mater.  Extra- 

dural haemorrhage  is  generally  due  to  rupture  of  a  meningeal  artery,  in 
the  vast  majority  of  cases  the  middle  meningeal  artery,  especially  its  anterior 
branch.  It  may,  however,  come  from  the  middle  meningeal  veins,  the 
veins  of  the  diploe  or  the  large  sinuses.  Subdural  traumatic  haemorrhage 
is  generally  due  to  rupture  of  a  vessel  of  the  pia,  especially  the  pial  veins 
as  they  enter  the  superior  longitudinal  sinus.  Meningeal  haemorrhage, 
occurring  during  birth  from  compression  of  the  skull  in  difficult  labour, 
is  generally  believed  to  be  the  cause,  in  most  cases,  of  birth  palsy 

(vide  "  Paralysis  "). 
Blood  may  be  effused  into  the  meninges,  generally  into  the  sub- 

arachnoid region,  from  rupture  of  aneurysms  on  the  larger  cerebral  vessels, 
especially  at  the  base ;  haemorrhages  into  the  cortex  sometimes,  but  some- 

what rarely,  open  externally  into  the  subarachnoid  spaces.  Meningeal 
haemorrhages  may  also  occur  under  the  same  conditions  as  general  intra- 

cerebral haemorrhage  (vide  "  Brain,  Affections  of  Blood- Vessels,"  vol.  ii).  In 
some  blood  -  diseases  (e.g.  purpura,  scurvy,  pernicious  anaemia),  subdural 
haemorrhages  of  considerable  size  have  been  found.  The  condition  known  as 
haematoma  of  the  dura  mater,  which  occurs  with  special  frequency  in  the 
insane,  will  be  considered  separately  (p.  466). 

Symptoms. — Initial  loss  of  consciousness  may  be  present  or  absent.  If 
present,  as  is  the  rule  in  traumatic  cases  from  the  direct  effect  of  the  con- 

cussion, it  often  disappears,  and  the  patient  may  complain  of  nothing  but  head- 
ache for  a  few  hours  or  even  several  days,  when  somnolence  comes  on,  gradually 

deepening  to  coma.  A  special  feature  in  some  cases  is  great  pain  in  the  head, 
due  probab  y  to  pressure  on  the  nerves  of  the  dura  mater.  Motor  symptoms 
are  generally  present,  although  it  is  often  very  difficult  to  recognise  them 
while  the  patient  is  comatose.  Usually  they  begin  and  are  most  prominent 
on  one  side  of  the  body,  viz.  that  opposite  to  the  side  on  which  the  haemor- 

rhage is  taking  place ;  but  as  the  haemorrhage  may  extend  over  to  the  other 
side  so  as  to  injure  the  motor  region  of  the  cortex,  the  symptoms  may  and 
often  do  become  bilateral.  Thus,  hemiplegia  is  frequently  found,  and  later 
the  paresis  may  be  found  to  affect  both  sides  of  the  body.  Still  more  pro- 

minent, however,  are  convulsions,  often  starting  locally  in  the  limbs  or  face 
on  the  opposite  side  to  that  on  which  the  haemorrhage  is  occurring,  and 
later  becoming  general.  The  state  of  the  pupils  is  very  variable,  but  often 
the  pupil  on  the  side  of  the  haemorrhage  is  dilated  and  insensible  to  light. 
Sensory  symptoms  (e.g.  hemianaesthesia,  tingling  in  limbs,  hemianopsia)  are 
much  less  common  than  motor  symptoms.  Aphasia  is  not  uncommon,  and 
there  may  be  very  considerable  mental  disturbance  with  delirium  and 
violence.  Death  usually  occurs  in  coma.  In  some  cases,  more  especially 
those  in  which  the  haemorrhage  is  due  to  rupture  of  a  large  vessel  at  the 
base,  there  is  rapid  development  of  deep  apoplexy,  paralysis,  and  flaccidity  of 
all  limbs,  convulsions,  coma,  and  death  in  a  few  hours. 

The  diagnosis  of  meningeal  haemorrhage  is  often  difficult,  or  even 
impossible.  Where  cerebral  haemorrhage  is  suspected,  trauma  as  an 
etiological  factor  is  of  great  importance,  as  traumatic  haemorrhage  is 
most  commonly  in  the  meninges,  especially  in  young  people.  Among  the 
symptoms,  the  pain  in  the  head  and  the  frequency  of  convulsions  perhaps 
deserve  special  mention.  Attempts  have  been  made  to  distinguish  on 
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clinical  grounds  between  extradural  and  subdural  haemorrhage :  in  the 

latter  the  onset  of  general  compression  -  symptoms  is  usually  much  more 
rapid,  while  the  localising  symptoms  are  usually  much  less  distinct  and  of 
shorter  duration. 

The  prognosis  in  each  case  depends  largely  on  its  etiology.  In  cases 
of  rupture  of  a  large  vessel  at  the  base  the  result  is  rapidly  fatal.  In 
traumatic  cases,  if  the  extravasation  is  not  a  large  one,  recovery  may  take 
place,  but  it  is  slow  and  usually  incomplete,  a  certain  amount  of  hemiplegia 
and  often  mental  impairment  remaining ;  where  the  extravasation  is  large 
and  deepening  coma  is  present,  the  prognosis  is  very  grave  unless  there  is 
prompt  surgical  interference,  but  cases  are  met  with  in  which  spontaneous 
improvement  unexpectedly  occurs. 

Treatment. — Excellent  results  have  been  obtained  within  recent  years 
by  operation ;  this  applies,  of  course,  mainly  to  traumatic  cases,  although 
extravasations  not  traumatic  in  origin  have  been  similarly  treated.  The 

details  of  the  operation  are  given  elsewhere  (vide  "Brain,  Surgery  of"). 
Apart  from  operation,  the  treatment  does  not  differ  from  that  of  cerebral 
haemorrhage  generally. 

Hcematoma  of  the  Dura  Mater  (Syn.  Hsemorrhagic  Internal  Pachy- 
meningitis ;  Meningeal  Blood  Tumour ;  Subdural  False  Membrane). — 

These  various  names  have  been  given  by  different  authorities  to  a 
peculiar  formation  in  the  subdural  space,  which,  while  comparatively  rare 
in  the  mentally  sound,  is  of  very  frequent  occurrence  in  cases  of  chronic 
insanity  (especially  general  paralysis  and  senile  insanity)  and  chronic 
alcoholism.  It  is  also  said  to  have  been  found  in  certain  blood-diseases,  in 
some  of  the  acute  fevers,  in  infantile  scurvy,  etc. 

Morbid  Anatomy. — The  naked-eye  appearance  of  the  condition  varies  very 
much.  In  some  cases  there  is  simply  a  delicate  vascular  membrane  lining  the 
dura.  In  other  cases  the  formation  is  much  thicker,  of  a  rusty  colour  and  soft, 
somewhat  gelatinous  consistence ;  it  is  generally  very  vascular,  and  often 
presents  signs  of  haemorrhage  into  its  substance — indeed,  in  many  cases,  all  that 
can  be  detected  with  the  naked  eye  is  a  layer  of  blood-clot,  often  laminated, 
which  may  reach  a  thickness  of  half  an  inch  or  more.  The  formation  is  always 
adherent  to  the  dura  mater,  although  it  is  as  a  rule  easily  detached  ;  it  is  almost 
never  adherent  to  the  pia  arachnoid.  It  is  most  frequent  over  the  upper  and 
lateral  aspects  of  the  brain,  and  is  usually  unilateral ;  it  often  covers  almost  the 
entire  surface  of  the  intracranial  dura,  and  the  spinal  dura  is  also  frequently 
involved. 

With  regard  to  the  pathology  of  this  condition,  there  are  two  great  contending 
views.  According  to  the  one  view,  which  is  adopted  by  most  authorities  in  this 
country,  the  whole  process  is  simply  a  subdural  haemorrhage,  generally  believed  to 
be  from  a  pial  vein — the  hemorrhagic  theory.  The  other  view  is  specially  associated 
with  the  name  of  Virchow,  and  is  supported  by  most  writers  on  the  continent — 
the  inflammatory  theory  ;  the  initial  stage  of  the  process  is  held  to  be  of  an 
inflammatory  nature — an  exudate  of  fibrinous  lymph  occurs  first  on  the  surface 
of  the  dura  mater,  which  becomes  organised  by  the  growth  of  blood-vessels  and 
granulation  tissue  from  the  dura,  and  thus  a  vascular  membrane  is  formed.  The 
blood-vessels  in  this  membrane  are  very  prone  to  rupture,  and  thus  haemorrhages 
occur  as  a  secondary  phenomenon.  It  is  on  this  theory  that  the  name  "hemorrhagic 
internal  pachymeningitis"  is  given  to  the  condition.  A  third  theory  has  been 
more  recently  enunciated  by  Ford  Eobertson,  and  he  has  supported  it  with 
evidence  which  appears  very  convincing.  Apart  from  cases  of  simple  haemorrhage 
into  the  subdural  space,  which  are  probably  as  common  in  the  sane  as  in  the 
insane,  and  are  due  to  the  usual  cases  of  intracranial  haemorrhage,  he  holds  that 
the  special  subdural  formation  of  the  insane  —  comparatively  rare  in  the 
mentally  sound — is  due  to  a  widespread  morbid  process  in  the  tissues  of  the 
dura  itself,  of  a  degenerative  and  not  inflammatory  nature,  which  is  specially 
common  in  certain  cases  of  chronic  insanity  (general  paralysis  and  senile  in- 

sanity).    This  morbid  process  consists  in  proliferative  and  degenerative  changes 
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in  the  endothelial  elements  of  the  dura,  with  resulting  compression  of  "the superficial  capillaries,  and  the  constant  association  of  the  development  of  new 
capillaries  on  the  inner  surface  of  the  dura,  and,  as  these  capillaries  are  specially 
prone  to  give  way,  frequent  hemorrhages  occur,  especially  during  the  last  days 
of  life.  The  primary  morbid  changes  in  the  dura,  which  predispose  to  this  con- 

dition, are  ascribed  to  the  irritating  effects  of  the  cerebro-spinal  fluid,  which 
flows  from  the  cerebral  lymph  spaces  through  both  pia  arachnoid  and  dura  mater  ; 
it  receives  the  products  of  metabolism  of  the  cerebral  tissues,  and,  as  their 
metabolism  must  be  abnormal  in  marked  cases  of  insanity,  the  composition  of 
the  cerebro-spinal  fluid  must  be  altered,  and  it  will  become  unsuited  for  the 
healthy  nutrition  of  the  parts  through  which  it  is  carried  away. 

Symptoms. — The  symptoms  are  very  indefinite,  or  may  be  entirely 
absent,  especially  where  the  haemorrhages  are  small  or  have  occurred  very 
gradually.  Apoplectiform  seizures  may  occur ;  mental  failure  is  often 
rapidly  increased;  headache,  especially  of  the  vertex,  is  prominent  in 
some  cases ;  in  many  cases  hemiplegia  is  found  where  the  condition  exists 
on  one  side,  mainly  or  entirely ;  occasionally,  convulsions ;  there  may  be 
marked  signs  of  increased  intracranial  pressure — vomiting,  somnolence  or 
coma,  slowing  and  irregularity  of  pulse,  contracted  pupils  reacting  slowly  to 
light.  The  diagnosis  cannot  be  made  with  certainty ;  but  the  possible 
existence  of  the  condition  should  be  remembered,  where  headache  and 
such  symptoms  of  impairment  of  the  cerebral  functions  as  have  been 
noted  above  occur  in  persons  known  to  be  liable  to  the  condition. 

Almost  all  cases  have  a  fatal  result,  often  very  rapidly.  Ford  Robertson, 
indeed,  believes  that  almost  all  these  cases  of  subdural  formation  develop 
within  a  few  days  or  even  hours  of  death.  Possibly,  in  early  cases  due  to 
chronic  alcoholism,  the  process  may  be  arrested  if  the  cause  can  be 
removed. 

Treatment  is  generally  of  no  avail,  and  apart  from  removal  of  the 
cause,  it  will  be  directed  along  the  lines  followed  in  dealing  with  intra- 

cerebral haemorrhage  in  general. 

3.  Thrombosis  of  Meningeal  Veins  and  Sinuses. — (vide  "Brain, 
Affections  of  Blood -Vessels,"  and  "  Brain,  Surgery  of,"  vol.  ii.,  "  Ear, 
Chronic  Suppurative  Otitis  Media,"  vol.  iii.).  Thrombosis  of  a  surface  vein 
is  held  by  some  authorities,  notably  Gowers,  to  be  the  primary  lesion  in 

infantile  hemiplegia  (vide  "  Hemiplegia  "  and  also  "  Paralysis  "). 

Inflammations  of  the  Meninges 

Inflammation  of  the  dura  mater  is  known  as  pachymeningitis,  and  is 
much  less  common  than  inflammation  of  the  pia  arachnoid,  which  is  known 
as  leptomeningitis  or  simply  meningitis. 

1.  Inflammation  of  the  Dura  Mater  (Pachymeningitis) 

Inflammation  may  affect  primarily  either  of  the  two  layers  of  which 
the  dura  is  usually  said  to  be  composed :  thus  one  speaks  of  external  and 
internal  pachymeningitis. 

(a)  External  Pachymeningitis. — This  form  is  generally  secondary  either 
to  fracture  of  the  cranial  bones  from  injury  or  to  disease  of  bone  ;  the 
latter  is  usually  either  caries  (especially  caries  of  the  petrous  portion  of  the 

•  temporal  bone  in  otitis  media)  or  syphilitic  disease.  In  a  few  cases  it  has 
occurred  in  erysipelas,  the  poison  being  probably  conveyed  by  way  of  the 
veins  of  the  diploe. 

The  inflammation  may  be  simple  (non-purulent),  as  when  caused  by  a 
severe  blow  on  the  head,  and  it  is  then  usually  localised.    The  first  result  is 
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often  effusion  of  blood  between  the  dura  and  the  skull,  and  the  inflam- 
matory exudate  follows  ;  the  final  issue  is  a  thickening  of  the  outer  layer 

of  the  dura,  which  is  firmly  adherent  to  the  bone,  and  often  a  growth 
of  osteophytes  into  this  tissue.  The  chief  symptoms  of  this  form  are  per- 

sistent headache,  and  the  subsequent  development  of  traumatic  epilepsy. 
In  the  great  majority  of  cases,  however  (as  when  due  to  caries, 

syphilitic  disease  of  bone,  or  a  compound  fracture  of  the  skull),  the  in- 
flammation is  of  a  purulent  nature,  and  an  abscess  is  formed  between  the 

dura  and  bone  (extradural  or  subcranial  abscess).  The  quantity  of  pus  in 
this  situation  may  be  very  considerable,  but  only  rarely  is  pus  f  und  in 
the  substance  of  the  dura,  although  the  inflammation  has  in  some  cases 
spread  to  the  deep  layer  of  the  dura  and  even  to  the  pia  arachnoid.  The 
dura  mater  limiting  the  abscess  cavity  is  frequently  thickened. 

The  symptoms  of  extradural  abscess  are  very  indefinite,  and  are  usually 
obscured  by  those  of  its  cause  (trauma,  otitis  media,  etc.).  Head  pain  and 
tenderness  of  the  cranium  on  pressure  are  often  present ;  the  pain  is 
usually  local,  but  may  become  generalised ;  fever,  rigors,  rapid  pulse, 
vomiting,  delirium,  convulsions  may  occur.  Where  there  is  a  large 
collection  of  pus,  symptoms  of  local  cerebral  compression  may  appear,  e.g. 
where  the  affection  is  in  the  region  of  the  motor  cortex,  there  may  be 
spasm  or  paralysis  of  the  opposite  limbs. 

The  treatment  will  naturally  be  (1)  that  which  is  required  by  the 
injury  or  disease,  of  which  the  inflammation  is  a  secondary  result ;  (2)  the 
measures  used  in  meningitis  generally  (ice-bag  to  head,  leeches,  blisters, 
purgation,  etc.) ;  and  (3)  where  an  abscess  has  formed  and  can  be  diagnosed, 
immediate  evacuation  of  the  pus  by  trephining.  Surgical  interference 
may  also  be  required  in  a  non-purulent  case,  in  order  to  relieve  the  head 
pain  or  the  subsequent  epileptic  condition. 

(b)  Internal  Pachymeningitis. — A  purulent  form  occurs,  but  it  is  nearly 
always  secondary  to  inflammation  either  of  the  pia  arachnoid  or,  more 
rarely,  of  the  outer  layer  of  the  dura.  It  is  doubtful  if  it  ever  occurs  as  a 
primary  condition,  and  no  special  group  of  symptoms  can  be  assigned  to  it. 

A  pseudo-membranous  inflammation  of  the  lining  membrane  of  the  dura 
is  also  described.     Osier  has  seen  a  characteristic  example  in  pneumonia. 

The  condition  known  as  haemorrhagic  internal  pachymeningitis  has 
already  been  considered. 

2.  Inflammation  of  the  Pia  Arachnoid  (Leptomeningitis) 

Etiology  (including  Bacteriology)      468 
Morbid  Anatomy  .         .  .469 
Symptoms  .         .         .         .         .470 
Course         .....     471 

Complications  .  .  .  .471 
Prognosis    .  .  .  .  .471 
Diagnosis    .  .  .  .  .471 
Treatment  .  .  .  .  .472 

(a)  Acute  Simple  Meningitis  (Purulent  Meningitis) 

Etiology. — Apart  from  extension  of  the  inflammation  from  a  cerebral 
abscess,  purulent  meningitis  is  usually  associated  with  one  of  the  following 
conditions: — (1)  Injury  to  the  skull.  (2)  Adjacent  disease,  especially  that 
of  a  suppurative  nature.  Of  much  the  greatest  importance  is  chronic 
suppurative  otitis  media,  with  necrosis  of  the  petrous  portion  of  the 

temporal  bone  (vide  "  Ear  ") ;  less  often,  diseases  of  the  nose,  frontal  sinus  and 
orbit.  (3)  The  acute  fevers  and  more  general  infective  conditions,  especially 
pneumonia,  empyema,  erysipelas,  ulcerative  endocarditis,  pyaemia,  and 
septicaemia;    less  often,  typhoid  fever,  small-pox,  influenza,  scarlet  fever, 
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etc.  (4)  As  a  terminal  infection  (Osier)  in  chronic  nephritis,  arterio- 
sclerosis, gout,  heart  disease,  and  the  wasting  diseases  of  children. 

Like  the  forms  of  meningitis  already  considered,  purulent  meningitis 
is  caused  by,  the  invasion  of  micro-organisms.  Even  in  cases  due  to  injury, 
without  an  open  wound,  it  is  probable  that  the  trauma  acts  simply  by 
lowering  the  resistance  of  the  tissues  and  thus  allowing  the  more  ready 
growth  of  the  organisms.  The  possible  modes  of  introduction  of  the  infec- 

tion are  (1)  direct,  from  a  neighbouring  focus  of  inflammation,  as  in 
compound  wounds  of  the  skull ;  (2)  by  emissary  veins — sinus  thrombosis 
not  infrequently  precedes  the  development  of  meningitis;  (3)  by  the 

lymphatics;  and  (4)  by  the  general  blood  stream  1'rom  distant  foci  of 
infection,  as  in  septicaemia.  There  can  be  little  doubt,  we  think,  that  the 
great  path  of  invasion  in  cases  of  meningitis  of  the  base  is  from  the 

naso-pharynx,  through  the  Eustachian  tube  and  the  middle  ear.  In  this 
connection  it  is  important  to  remember  that  otitis  may  be  present  without 
otorrhcea.  On  the  other  hand,  cases  of  vertical  meningitis,  especially  where 
the  anterior  part  of  the  brain  is  mainly  affected,  are  in  all  probability  often 
due  to  invasion  of  organisms  from  the  nose  along  the  lymphatic  channels, 
which  have  been  shown  to  pass  through  the  cribriform  plate  from  the  nasal 
mucous  membrane  (Key  and  Retzius). 

Different  micro-organisms  have  been  found  in  the  exudate  in  different 
cases,  and  some  are  undoubtedly  specific ;  it  is  probable  that  we  shall  yet  be 
able  to  associate  different  clinical  forms  of  purulent  meningitis  with  differ- 

ences in  the  bacteriology.  The  organisms  most  usually  f  und  are  Fraenkel's 
pneumococcus  and  the  streptococcus.  The  pneumococcus  is  found  especi- 

ally in  meningitis  of  the  convexity,  often  bilateral,  and  it  may  be  associated 
with  acute  pneumonia  or  not.  Osier  believes  that  most  cases  of  so-called 
sporadic  meningitis  are  probably  due  to  it.  The  streptococcus  is  usually 
found  in  cases  due  to  trauma,  ear  disease  and  the  general  septic  conditions, 
also  in  many  cases  of  ulcerative  endocarditis  and  in  the  terminal  menin- 
gitides  (Osier).  Other  organisms  have,  however,  been  found  in  the  exudate, 

although  less  frequently — the  staphylococci,  the  typhoid  bacillus,  the 
influenza  bacillus,  the  gonoccocus,  etc. 

Morbid  Anatomy.- — Purulent  meningitis  may  affect  mainly  the  basal  or  the 
cortical  meninges,  but  much  more  frequently  the  latter.  The  spinal  meninges 
are,  as  a  rule,  involved  to  a  greater  or  less  extent.  The  meningitis  is  only  rarely 
limited  to  the  base,  except  where  it  is  secondary  to  adjacent  disease,  especially 
ear  disease ;  it  is  then  often  unilateral  and  quite  circu inscribed.  Meningitis, 
chiefly  affecting  the  vertex,  may  result  from  local  adjacent  disease,  but  it  is  also 
the  form  most  commonly  found  in  association  with  the  acute  fevers  and  more 
general  infective  processes  ;  it  is  then  generally  diffuse  and  often  bilateral. 

The  tirst  change  is  hyperemia  of  the  pia  arachnoid,  quickly  followed  by  opacity 
of  the  membrane.  In  cases  very  rapidly  fatal,  this  may  be  all  that  is  seen.  But 
very  soon  an  inflammatory  exudation  is  poured  out  into  the  subarachnoid  spaces. 
At  first  pus  is  found,  especially  over  the  sulci,  in  small  foci  which  unite  more  and 
more  until  a  thick  coating  of  yellowish-green  pus  may  be  found  beneath  the 
arachnoid,  mainly  over  the  convexity,  completely  hiding  the  convolutions  {e.g.  in 
some  cases  secondary  to  pneumonia).  The  surface  layer  of  the  cortex  is  also 
affected  by  the  inflammation,  and  small  haemorrhages  and  purulent  foci  may  be 
seen  in  it ;  more  rarely,  abscesses  develop  in  the  inside  of  the  brain.  The  condition 
of  the  ventricles  varies  very  considerably,  both  as  regards  the  degree  of  dilatation 
and  the  characters  of  the  contents.  In  cases  of  purulent  meningitis  of  the  con- 

vexity—by far  the  larger  number — the  ventricles  are,  as  a  rule,  very  slightly 
distended,  if  at  all;  where  any  amount  of  internal  hydrocephalus  occurs,  it  will 
generally  be  found  that  there  is  also  affection  of  the  meninges  at  the  base,  which 
obliterates  the  openings  between  the  fourth  ventricle  and  the  subarachnoid  spaces 
{vide  Anatomy  and  Physiology,  p.  461).  The  fluid  in  the  ventricles  is,  in  many 
cases,  simply  serous  ;  in  other  cases,  it  is  opaque  and  contains  flakes  of  fibrinous 
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lymph  or  pus — in  these  cases  there  is  extension  of  the  inflammation  to  the 
ventricles,  the  lining  membrane  of  which  is  generally  opaque  and  swollen.  A 
purulent  meningitis,  limited  to  the  ventricles,  has  been  described  in  children. 

Symptoms. — The  onset  of  purulent  meningitis  is  often  obscured  by  the 
cerebral  symptoms  of  the  disease  to  which  the  meningitis  is  secondary  {e.g. 
head  injury,  acute  infectious  disease).  It  is,  indeed,  not  at  all  uncommon 
for  vertical  meningitis  to  be  found  post-mortem,  while  there  were  no 
symptoms  intra  vitam  by  which  it  could  be  diagnosed  with  certainty ;  this 
is  specially  true  of  meningitis  secondary  to  distant  suppuration. 

As  a  rule,  the  first  symptom  and  chief  complaint  is  headache,  which 
may  be  violent  and  continuous,  but  with  exacerbations;  in  meningitis 
associated  with  general  septic  conditions  and  pneumonia  there  may  be 
little,  if  any,  complaint  of  headache.  Delirium  is  a  frequent  early  sign, 
and  is  generally  most  marked  when  the  fever  is  high ;  it  is  characteristic  of 
the  headache  that  it  continues  during  the  delirium,  and,  even  while  the 
patient  is  semi-comatose,  he  groans  or  cries  out  and  puts  his  hand  to  his 
head.  Vomiting  is  frequent  in  the  early  stages,  especially  in  basilar 
meningitis.  While  he  is  conscious,  giddiness  is  frequently  complained  of, 
and  there  is  marked  hypersensitiveness  to  light  and  sound  and  touch. 
Eigors  may  occur  at  the  onset  or  during  the  course  of  the  disease. 

Fever  is,  as  a  rule,  present  from  the  start.  In  the  most  acute  forms  the 

temperature  may  rise  quickly  to  104°  or  105°  and  remain  high  till  death. 
More  usually  it  is  moderate  in  grade,  101°  to  103°,  generally  with  irregular 
fluctuations,  and  before  death  a  further  rise  may  occur  up  to  106°  or  108°, 
but  not  rarely  it  falls  below  normal  at  the  end.  The  pulse  in  some  cases  is 
frequent  throughout,  but  much  more  often,  especially  at  the  onset,  a  slowing 
of  the  pulse  is  found,  which  is  in  striking  contrast  to  the  heightened 
temperature.  Subsequently  the  pulse  tends  to  become  irregular,  and  the 
rise  of  temperature  before  death  is  usually  associated  with  extreme  frequency 
and  smallness  of  the  pulse. 

Stiffness  of  the  neck  muscles  and  retraction  of  the  head  are  important 
signs  of  basilar  meningitis.  Eigidity  in  other  muscles  can  usually  also  be 
made  out :  thus,  when  the  patient  sits  on  the  edge  of  the  bed  with  his  legs  hang- 

ing down,  the  lower  leg  cannot  be  completely  straightened  owing  to  rigidity 

of  the  flexors  of  the  knee  (Kernig's  sign,  see  p.  499).  The  abdominal  muscles 
are  often  hard  and  the  abdomen  retracted.  There  is  often  marked  hyperes- 

thesia of  the  skin  and  muscles,  so  that  light  touches  cause  very  active  reflexes. 

Tache  ce'r&brale  is  often  present,  but  is  not  characteristic.  There  is  usually marked  constipation :  in  the  somnolent  state  retention  of  urine  is  more 
common  than  incontinence,  but  both  urine  and  faeces  are  often  passed 
involuntarily  at  the  end.  There  is  very  often  rapid  emaciation  and  a  great 
tendency  to  sloughs  and  bed-sores  in  the  last  stages  if  the  case  is  at  all 
prolonged. 

Symptoms  of  implication  of  the  brain  itself  and  of  the  cranial  nerves  are 
very  important,  the  latter  occurring  with  special  frequency  where  the  base 
of  the  brain  is  affected. 

The  chief  symptoms  in  the  region  of  the  cranial  nerves  are — the  pupils 
are  often  unequal,  and  they  are  at  first  usually  contracted,  later  dilated  and 
fixed  ;  ptosis  and  strabismus  are  frequent,  nystagmus  less  common ;  facial 
paresis  is  not  uncommon,  often  associated  with  facial  tremors ;  trismus  and 
gritting  of  the  teeth  occur,  and  there  may  be  anaesthesia  of  the  face  and 
trophic  changes  in  the  cornea.  Optic  neuritis,  often  slight  and  accompanied 
by  little  impairment  of  vision,  is  not  uncommon  when  the  base  of  the  brain 
is  affected,  but  is  comparatively  rare  in  vertical  meningitis. 
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Signs  of  implication  of  the  cortex  are  usually  marked  only  when  the 
motor  region  is  affected.  General  convulsions  are  less  common  than  in 
tuberculous  meningitis.  Epileptiform  attacks,  rigidity  and  spasm,  or  twitch- 
ings  of  the  extremities  are  common.  Later,  or  from  the  onset,  there  may  be 
signs  of  hemiplegia  or  monoplegia.  Aphasia  is  less  common  than  in  the 
tuberculous  form.  Occasionally  unilateral  hyperesthesia  is  present.  The 
tendon-reflexes  are  often  exaggerated  at  first,  but  later  they  are  diminished 
or  lost. 

The  final  stage  is  one  of  deep  coma,  with  loss  of  reflexes :  the  pulse 
small,  irregular,  and  very  quick :  the  breathing  quick,  shallow,  and  often 
very  irregular — of  the  Cheyne- Stokes  type.  Death  occurs  in  deep  coma, 
sometimes  with  convulsions. 

It  may  be  well  to  give  here  a  resume"  of  the  chief  points  of  difference  in 
the  symptoms  of  meningitis  of  the  convexity  and  of  the  base  respectively. 
In  meningitis  of  the  convexity  there  is  often  extraordinary  latency  of  the 
symptoms:  delirium  is  more  pronounced,  vomiting  less  frequent,  optic 
neuritis  rare,  palsies  of  cranial  nerves  for  the  most  part  absent — or  at  least  a 
later  symptom — retraction  of  the  head  slight  or  absent ;  cortical  symptoms 
are  more  common,  such  as  epileptiform  convulsions — clonic  spasms  of  the 
limbs  usually  beginning  locally,  but  tending  to  become  general — and 
hemiplegic  weakness.  In  meningitis  of  the  base  the  cranial  nerves  suffer 
early  (e.g.  Ptosis,  Squinting) ;  vomiting  is  frequent  and  may  be  the  first  sign  ; 
delirium  is  a  later  symptom ;  optic  neuritis  is  not  uncommon  ;  retraction  of 
the  head  is  often  prominent  very  early ;  and  spasm  of  the  limbs  is  more 
of  a  tonic  than  clonic  nature. 

Course  of  the  Disease. — It  is  always  acute,  the  duration  being  usually 
one  to  two  weeks,  rarely  longer.  Lees  and  Barlow  found  that  the  averge 
duration  of  fourteen  vertical  cases  in  children  was  8.7  days.  Some  cases  are 
very  acute,  death  occurring  within  forty-eight  hours.  Cases  lasting  longer 
than  two  or  three  weeks  have  been  recorded,  chiefly  in  children :  probably 

they  belong  mainly  to  the  type  considered  under  "  Posterior  Basic  Menin- 
gitis "  (see  p.  485). 

Complications. — Sinus-thrombosis  and  cerebral  abscess  are  not  uncommon 
complications. 

Prognosis. — A  few  cases  of  recovery  have  been  recorded,  with  and  with- 
out operation ;  but  in  the  vast  majority  of  cases  purulent  meningitis  leads 

rapidly  to  a  fatal  issue.  The  chief  hope  in  any  given  case  would  seem  to 
lie  in  an  error  of  diagnosis. 

Diagnosis. — So  much  of  what  has  already  been  said  under  this  heading 
in  the  other  forms  of  meningitis  applies  to  purulent  meningitis  that  it  will 
be  unnecessary  to  discuss  the  subject  here  in  any  detail.  A  knowledge  of 
the  etiology,  the  presence  of  an  obvious  source  of  infection,  the  general 
characters  of  the  symptoms,  and  more  especially  their  rapid  course,  will  often 
leave  no  doubt  as  to  the  diagnosis  of  meningitis  of  the  purulent  type. 

General  cerebral  symptoms,  very  like  those  of  meningitis  (e.g.  headache, 
delirium,  vomiting,  fever,  somnolence,  and,  in  children,  convulsions),  may 
occur  in  the  course  of  an  acute  fever,  especially  typhoid  fever  and  pneumonia, 
or  in_  some  more  general  infection  like  pyaemia  and  septicaemia.  In  pneu- 

monia— the  condition  of  the  lungs  and  the  pulse-respiration  rate  ;  in  typhoid 
fever — the  slower  development,  the  enlargement  of  the  spleen,  the  roseolar 
rash,  and  the  characteristic  stools  and  temperature  chart ;  in  pyaemia  and 
septicaemia — the  presence  of  phlegmonous  processes,  swellings  of  joints,  etc. : 
these  will  be  some  of  the  most  important  points  to  observe.  In  many  such 
cases  the  diagnosis  of  meningitis  cannot  be  made  with  certainty,  unless 
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marked  retraction  of  the  head  and  the  signs  of  implication  of  the  cranial 
nerves  or  of  the  cortex  appear. 

Acute  suppurative  otitis,  especially  in  children,  may  also  have  cerebral 
symptoms  very  like  those  of  meningitis — e.g.  intense  headache,  vomiting, 
delirium,  giddiness,  fever,  even  general  convulsions — and  probably  in  some 
cases  optic  neuritis  may  be  present  where  there  is  no  meningitis.  This  fact 

leads  Gowers  to  conclude  that  "  the  general  cerebral  symptoms  alone  scarcely 
warrant  the  diagnosis  of  secondary  meningitis  excited  by  the  inflammation 

of  the  ears."  It  must,  however,  be  said  that  these  symptoms,  especially  any 
degree  of  optic  neuritis,  are  very  rare  in  simple  ear  disease,  and  in  many 
cases  it  is  far  from  clear  that  meningitis  can  be  excluded  from  all  share  in 
the  symptoms. 

The  differential  diagnosis  of  abscess  and  purulent  meningitis  is  often 
very  difficult  or  impossible  :  the  symptoms  may  be  very  similar,  and  some  of 
the  most  frequent  causes  are  common  to  the  two  conditions  {e.g.  injury,  ear 
disease),  so  that  both  may  be  present  at  the  same  time.  The  condition  of 

the  temperature  is  a  point  of  considerable  importance. '  We  have  seen  that in  meningitis  the  temperature  is  usually  considerably  above  normal ;  in 
abscess,  on  the  other  hand,  after  the  initial  stage  has  passed,  the  tem- 

perature is  usually  normal  or  subnormal.  The  course  of  meningitis  is 
usually  more  rapid  than  that  of  abscess ;  retraction  of  the  head  is  suggestive 
of  meningitis ;  symptoms  of  irritation  at  the  base  or  on  the  surface  of  the 
brain  are  usually  more  prominent  in  meningitis. 

Lastly,  mention  should  be  made  of  lumbar  •puncture  as  a  means  of 
diagnosis.  The  spinal  meninges  so  often  suffer  simultaneously  with  the 
cerebral  that  examination  of  the  cerebro-spinal  fluid  drawn  from  the  lumbar 
region  of  the  cord  may  not  only  prove  the  existence  of  an  acute  meningitis, 
but  may  determine  the  etiological  factor  (see  p.  499). 

Treatment.  —  The  same  general  rules  must  be  followed  as  in  other 
forms  of  meningitis.  Absolute  rest  and  quiet ;  ice-bag  to  shaved  head ;  in 
young,  strong  subjects  local  depletion  by  leeches  on  the  region  of  the  mastoid 
process  may  be  tried,  but  blisters  to  the  back  of  the  neck  should  be  used 
with  caution,  if  at  all,  as  they  often  simply  add  to  the  suffering.  Osier 
prefers  light  application  of  the  thermo-cautery ;  attention  to  the  bowels  by 
calomel  or  an  occasional  saline  purge  ;  great  care  in  feeding  ;  where  necessary, 
sponging  in  order  to  reduce  the  temperature ;  guarding  against  bed-sores. 
In  the  treatment  of  special  symptoms  (headache,  vomiting,  convulsions)  the 
same  measures  must  be  tried  as  in  other  forms  of  meningitis.  Among 
general  drugs,  iodide  of  potassium,  mercury,  and  perchloride  of  iron  have 
been  warmly  advocated  by  some  authors. 

As  a  prophylactic  measure,  careful  treatment  of  head  injuries  is  of  the 
first  importance.  In  every  case  of  suspected  purulent  meningitis  the  most 
diligent  search  must  be  made  for  a  possible  source  of  infection,  and,  if  any 
local  collection  of  pus  can  be  found,  it  must  be  evacuated  at  once.  More 
particularly  in  ear  disease  the  signs  of  commencing  meningitis  may  be 
relieved  by  early  operative  interference,  such  as  paracentesis  of  the  tympanum 
and  trephining  of  the  mastoid  process.  Extradural  and  intracerebral 
abscesses,  if  they  can  be  recognised,  should  also  be  dealt  with  surgically 
without  delay.  Even  where  the  purulent  exudate  in  the  membranes  is 
well  established,  surgical  measures,  although  not  very  encouraging,  are  not 
hopeless ;  successful  cases  of  evacuation  of  the  exudate  in  purulent  menin- 

gitis from  ear  disease  have  been  recorded,  and  this  procedure  would  seem  to 
be  specially  indicated  in  cases  of  traumatic  meningitis  of  the  convexity. 
Other  surgical  measures  have  been  tried,  but  only  in  the  rarest  instances 
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with  any  good  result :  these  measures  include  puncture  of  the  ventricles 
with  drainage,  and,  more  often,  removal  of  a  quantity  of  the  cercbro-spinal 
fluid  by  lumbar  puncture.  It  is  specially  in  cases  of  purulent  meningitis 
that  the  latter  procedure  has  been  tried. 

(b)  Chronic  Leptomeningitis 

The  chief  form  of  chronic  meningitis  is  that  caused  by  syphilis,  which 
will  be  considered  later  (vide  infra).  Apart  from  this,  chronic  meningitis 
is  comparatively  rare  as  a  primary  affection. 

Many  of  the  forms  of  acute  meningitis  may,  however,  run  a  chronic 
course.  This  may  be  the  case  in  tuberculous  meningitis,  where  the 
tuberculous  deposit  is  limited  to  a  part  of  the  surface  of  the  brain.  The 
symptoms  are  then  very  similar  to  those  of  tumour.  So  epidemic  cerebro- 

spinal meningitis  may  run  a  course  of  several  months,  and  cases  of  posterior 
basic  meningitis  in  infants,  although  their  onset  is  almost  always  acute, 
may  extend  over  many  months  (e.g.  six  and  ten  months  respectively  in  two 
cases  observed  by  Lees  and  Barlow). 

Chronic  meningitis,  of  limited  extent,  occurs  very  often  around  tumours 
of  the  brain,  and  in  the  neighbourhood  of  disease  of  the  cranial  bones. 
The  morbid  changes  consist  in  cellular  infiltration  of  the  pia  arachnoid,  and 
generally  a  somewhat  extensive  overgrow ih  of  the  connective  tissue  of  the 
membrane.  In  this  way  there  is  thickening  of  the  pia  arachnoid,  which 
also  presents  to  the  naked  eye  a  white,  opaque  look.  The  changes  found 
in  the  meninges  in  general  paralysis  and  similar  diffuse  chronic  affections 
of  the  cerebral  cortex  are  probably  of  this  nature,  i.e.  a  chronic  menin- 

gitis. A  similar  condition  of  the  leptomeninges — a  certain  amount  of 
thickening  and  opacity — is  not  infrequently  met  with  in  the  subjects  of 
chronic  alcoholism ;  it  affects  the  convexity  chiefly,  and  more  especially 
over  the  sulci.  It  is  generally  believed  to  be  a  diffuse  meningitis,  which 
runs  a  very  chronic  course  with  indefinite  symptoms.  Amongst  the  chief  of 

these  Gowers  enumerates  "  headache,  moderate  in  degree  and  sometimes 
absent,  slight  delirium,  mental  failure,  and  slight  optic  neuritis,"  and  he 
adds  that  they  are  probably  in  part  due  to  the  action  of  the  alcohol  on 
the  brain  substance.  It  is  not  certain  that  the  changes  found  in  the 
pia  arachnoid  in  this  condition  are  due  to  true  chronic  inflammation :  thus, 

Ziegler  states  that  they  are  "chiefly  due  to  fibrous  hyperplasia,  or 
occasionally  to  endothelial  proliferation,"  not  truly  inflammatory. 

3.  Syphilitic  Meningitis  (Meningoencephalitis) 

Apart  from  vascular  lesion,  the  common  form  of  syphilitic  affection  of 
the  cerebrum  is  a  chronic  meningitis,  with  simultaneous  affection  of  the 

brain  tissue,  the  special  "  specific "  lesion  being  known  as  meningo- 
encephalitis gummosa,  which  may  be  circumscribed  (gumma)  or  diffuse. 

The  pathological  changes  are  essentially  the  same  in  all  cases,  and  they 
generally  start  from  the  leptomeninges  in  the  subarachnoid  spaces,  whence 
they_  spread  outwards  to  the  dura  and  inwards  along  the  vessels  to  the 
cerebral  tissue.  The  primary  changes  in  the  pia  arachnoid  appear  to  be  of 
the  nature  of  a  very  vascular,  cellular  infiltration.  The  ultimate  result  is  a 
great  thickening  of  the  pia  arachnoid ;  and  the  new  tissue  thus  formed  tends 
to  undergo  changes,  partly  caseous,  partly  fibroid.  The  dura  mater  is 
also  greatly  thickened  as  a  rule :  thus  a  thick  layer  of  tissue,  almost 
cartilaginous  in  hardness,  is  often  found  matting  together  the  membranes 
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and  the  outer  part  of  the  cortex,  and  liable  to  exert  pressure  on  the  cranial 
nerves  in  the  affected  region. 

This  process  has  a  special  tendency  to  occur  at  the  front  part  of  the* 
base  of  the  brain,  in  the  region  of  the  optic  chiasma  and  between  the  crura 
cerebri :  hence,  the  optic  and  oculo-motor  nerves  are  specially  often  im- 

plicated. Often,  however,  the  affection,  usually  of  the  circumscribed  form, 
occurs  over  the  convexity  of  the  hemispheres,  and  the  predominating 
symptoms  will  be  different.  We  shall  describe  briefly  the  symptoms 
which  characterise  the  affection  at  the  base  and  on  the  convexity 
respectively ;  but  changes  are  often  found  in  the  same  case  in  both  these 
situations  and  also  in  the  spinal  cord — indeed,  it  is  a  special  characteristic 
of  syphilitic  nervous  disease  that  the  symptoms  point  to  multiple  lesions  in 
different  parts  of  the  central  nervous  system. 

1.  Syphilitic  Disease  of  the  Base. — As  a  rule  certain  general  symptoms 
appear  first,  followed  soon  by  local  symptoms  in  the  region  of  the  cranial 
nerves. 

Of  the  general  symptoms,  headache  is  the  most  constant  and  often  the 
earliest  sign ;  it  has  a  great  tendency  to  acute  exacerbations,  especially  at 
night.  Vomiting,  giddiness,  apoplectiform  attacks  are  common.  Mental 
changes  are  often  marked :  loss  of  memory,  apathy,  and  general  mental 
sluggishness,  with  a  tendency  to  temporary  increase  of  these  conditions,  or 
to  states  of  excitement,  or  often  to  alternations  of  these. 

The  local  symptoms  are  of  much  greater  diagnostic  importance.  The 
optic  and  third  cranial  nerves  are  much  oftenest  affected  and  may  suffer 
alone  (vide  supra).  Thus  optic  neuritis  is  very  common,  and  vision  may  be 
affected  to  any  degree,  complete  blindness  being,  however,  rare  except  as  a 
temporary  phenomenon.  The  specially  characteristic  form  of  visual  defect 
is  bitemporal  hemianopsia  from  implication  of  the  chiasma.  In  the  region 
of  the  oculo-motor  nerves  it  is  chiefly  one  or  more  branches  of  the  third 
nerve  that  suffer :  thus  various  forms  of  strabismus  and  especially  ptosis 
are  common.  The  pupillary  muscles  may  also  be  affected,  and  absence  of 
reaction  of  the  pupils  is  very  frequent  and  often  very  persistent.  Paralysis 
of  the  third  nerve  on  the  one  side  and  of  the  limbs  on  the  other  side 

("  crossed  paralysis  ")  is  not  uncommon,  from  pressure  of  the  morbid  tissue, 
especially  if  a  definite  gumma  is  present,  on  the  motor  tracts  in  the  crus 
as  well  as  on  the  third  nerve.  Next  to  the  optic  and  third  nerves,  the 
trigeminal  nerve  suffers  most  frequently.  There  is  often  very  severe  facial 
neuralgia,  and  later  anaesthesia  of  the  face  and  cornea,  and  ulceration  of 
the  cornea.  The  seventh  and  eighth  cranial  nerves  are  not  infrequently 
affected,  giving  rise  to  facial  paralysis  and  deafness,  sometimes  bilateral. 
When  the  meningitis  affects  the  side  of  the  medulla,  a  unilateral  affection 
of  the  bulbar  nerves  may  occur,  giving  rise  to  conjoint  palsy  of  the  tongue, 
palate,  and  vocal  cord  on  one  side — a  combination  very  suggestive  of 
syphilitic  basal  meningitis  (Gowers). 

2.  Syphilitic  Disease  of  the  Convexity. — One  symptom  is  generally  very 
prominent,  viz.  violent,  obstinate,  often  quite  localised  headache,  frequently 
with  tenderness  of  the  skull  at  the  spot.  The  motor  region  of  the  cortex 
is  affected  with  special  frequency^:  hence  Jacksonian  epilepsy  is  common, 
and,  later,  paralysis  of  the  opposite  limbs  (monoplegia  or  hemiplegia) ;  so 
muscular  spasms,  tremors,  contractures  are  often  present.  From  affection 
of  other  parts  of  the  cortex  such  other  symptoms  as  aphasia,  hemianopsia, 
etc.,  are  not  uncommon.     Mental  disturbances  may  also  be  prominent. 

Diagnosis. — In  the  basal  form  a  combination  of  obstinate  headache,  with 
symptoms  of  paralysis  of  certain  cranial  nerves,  especially  the  optic  and 
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third  nerves,  is  most  characteristic.  Where  the  disease  is  on  the  convexity 
a  severe  localised  headache  with  tenderness  of  the  skull  and  cortical 

symptoms  (epilepsy,  monoplegia)  are  very  suggestive.  But  any  other 
slowly  progressive  lesion — tor  instance,  a  tumour — in  the  same  situations 
might  cause  the  same  symptoms.  What  specially  characterises  the  course 
of  the  syphilitic  affection  is  the  great  tendency  to  repeated  remission  and 
relapse  of  the  symptoms.  This  variability  from  day  to  day  is  often  very 
striking,  e.g.  in  the  mental  condition,  the  visual  disturbances  and  affections 
of  other  cranial  nerves,  the  paralyses  of  the  limbs.  This  characteristic  of 
the  symptoms,  especially  if  these  suggest  multiple  lesions,  should  always 
arouse  the  suspicion  of  syphilis,  and  it  may  be  confirmed  by  the  result  of 
antisyphilitic  treatment. 

Prognosis. — As  far  as  the  specific  affection  of  the  meninges  is  concerned 
the  prognosis  is  good.  Persistent  treatment  not  infrequently  results  in  a 
complete  cure.  The  danger  of  a  relapse  must  be  remembered,  and  also  the 
fact  that  the  symptoms  may  be  in  part  due  to  concomitant  affection  of  the 
vessels,  the  effects  of  which  are  permanent. 

Treatment. — The  usual  antisyphilitic  remedies  must  be  energetically 
administered ;  this  is  indicated,  even  if  there  is  only  a  suspicion  of  syphilis. 
The  various  methods  of  administering  mercury  need  not  be  detailed  here. 
Probably  the  best  plan  is  to  give  both  mercury  and  iodide  of  potassium, 
either  both  internally  or  the  iodide  internally  combined  with  inunction  of 
mercurial  ointment.  With  regard  to  the  dosage  of  potassium  iodide,  it 
is  questionable  if  the  heroic  doses  advocated  in  America  are  more 
efficacious  than  moderate  doses,  say  ten  to  twenty,  or  at  most  thirty 
grains  thrice  daily.  There  are  no  special  measures  for  treating  the 
individual  symptoms. 

Tumours  of  the  Meninges 

With  the  exception  of  gliomata,  any  form  of  cerebral  tumour  (vide 

"  Brain,  Tumours  of  ")  may  spring  from  the  meninges.  Syphilitic  tumours 
or  gummata  almost  always  start  from  the  meninges,  and  sarcomata  (often 
multiple)  are  more  common  outside  than  within  the  brain,  usually  spring- 

ing from  the  meninges  or  the  bone,  especially  at  the  base  of  the  cranium. 
The  great  majority  of  meningeal  tumours  belong  to  one  or  other  of  these 
two  groups.  Tuberculous  tumours  are  generally  found  inside  the  brain. 
It  is  not  clear  how  far  the  statement  is  true  that  these  always  spring  from 

a  fold  of  the  pia  mater;  occasionally  they  spring  from  the  dura  mater — 
chiefly  secondary  to  tuberculous  bone  disease.  Carcinomata  may  spring  from 
the  dura  mater,  but  not  usually  from  the  ventricles.  Rarer  forms  of 
meningeal  tumour  are  psammomata,  usually  springing  from  the  dura  at 
the  base  or  from  the  choroid  plexuses ;  osteomata,  chiefly  found  in  the  falx 
cerebri ;  fibromata,  lipomata,  cholesteatomata,  chondromata,  dermoid  cysts, 
parasitic  cysts. 

Special  attention  must  be  drawn  to  the  frequency  of  tumours  at  the 
base  of  the  brain,  generally  of  a  sarcomatous  or  carcinomatous  nature, 
springing  from  the  dura  mater  or  the  bone  and,  by  pressure,  causing 
symptoms  in  the  region  of  the  cranial  nerves ;  the  most  frequent  site  is  the 

petrous  portion  of  the  temporal  bone,  but  the  region  of  the  sella  turcica  in 
the  anterior  fossa  or  the  neighbourhood  of  the  foramen  magnum  in  the 
posterior  fossa  may  be  the  seat  of  origin. 

The  cerebral  tissue  suffers  either  from  simple  compression,  as  in  most 
cases  of  sarcomata,  or  from  direct  invasion  by  the  new  growth,  as  in  syphilitic 
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tumours.  There  is  generally  a  zone  of  inflammation  of  the  membranes, 
especially  of  the  pia  arachnoid,  around  the  tumour,  sometimes  extending  to 
a  considerable  distance  from  it.  There  may  be  much  local  thickening  and 
matting  together  of  the  membranes,  as  in  syphilitic  growths ;  while  wide- 

spread, acute  meningitis  often  occurs  in  tuberculous  growths. 
Symptoms. — It  is  especially  in  cases  of  slowly-growing  tumour,  springing 

from  the  membranes  and  merely  compressing  the  brain,  that  cerebral 
tumour  may  run  a  latent  course  or  have  but  very  trifling  symptoms. 

External  signs  of  a  tumour  are  rare :  occasionally,  a  growth  from  the 
dura  may  actually  penetrate  the  bone  of  the  skull  and  appear  as  a  swelling 
on  the  surface.  A  tumour  of  the  base  of  the  brain  has  been  thus  recognised 
in  the  palate,  and,  more  often,  protrusion  of  the  eyeball  has  been  caused  from 
invasion  of  the  orbit. 

The  symptoms  of  a  tumour  affecting  the  meninges  over  the  convexity 
are  naturally  of  a  cortical  nature,  and  they  are  most  definite  when  the  motor 
region  of  the  cortex  is  the  site  of  the  growth.  Thus,  convulsions  or  sub- 

jective sensations  commencing  locally  (e.g.  in  one  part  of  a  limb  or  in  the 
face)  and,  later,  perhaps  spreading  so  as  to  involve  the  whole  of  that  side  of 
the  body,  or  even  both  sides,  are  the  characteristic  symptoms  of  cortical 
irritation.  Occasionally  the  discharge  is  from  the  centres  for  the  special 
senses,  when  the  tumour  implicates  the  meninges  over  these  centres. 
Cortical  paralysis  is  similarly  characterised  by  being  of  a  local  nature, 
limited  in  range — one  limb  or  the  face  perhaps  being  alone  affected.  The 
irritative  symptoms  occur  earlier,  and  are  throughout  more  prominent  than 
the  signs  of  paralysis,  especially  where  the  tumour  merely  compresses  the 
brain  without  invading  it.  In  such  a  case,  also,  optic  neuritis  is  oftener 
absent  than  in  cerebral  tumour  generally.  One  feature  of  importance  in 
the  diagnosis  of  a  meningeal  tumour  has  still  to  be  mentioned,  viz.  the  site 
of  the  headache  is  usually  a  definite,  fixed  one,  and  corresponds  to  the  situa- 

tion of  the  disease,  and,  what  is  still  more  important,  pressure  or  percussion 
of  the  skull  at  that  spot  causes  pain.  Where  this  local  pain  and  tenderness 
occur  as  an  early  or  the  first  symptom  of  disease  and  the  symptoms  of 
cortical  implication  are  mainly  or  solely  of  an  irritative  nature,  the  diagnosis 
of  a  meningeal  growth  may  be  entertained. 

The  great  symptoms  of  a  tumour  of  the  base  are  signs  of  irritation  or 
paralysis  of  the  cranial  nerves.  These  signs  appear  earlier  than  the  effects 
of  implication  of  the  overlying  brain  tissue  itself,  generally  a  motor  paralysis 
— a  fact  of  considerable  importance  in  deciding  whether  the  tumour  is  in 
the  meninges  or  inside  the  neighbouring  brain  substance  (e.g.  pons  or 
medulla).  Another  helpful  point  is  that  meningeal  tumours  tend  to  cause 
remarkably  little  mental  disturbance.     Optic  neuritis  is  often  absent. 

In  tumour  of  the  middle  fossa,  springing  from  the  dura  over  the  petrous 
bone — the  most  common  site  of  origin  of  a  basal  meningeal  tumour — the 
fifth  cranial  nerve  is  specially  liable  to  suffer,  thus  giving  rise  to  symptoms 
of  its  irritation  and  paralysis,  such  as  pain  and  ansesthesia  about  the  face, 
neuro-paralytic  ophthalmia,  etc.  Symptoms  of  affection  of  the  nerves  to  the 
ocular  muscles  or  of  the  facial  and  auditory  nerves  may  also  be  present,  from 
extension  of  the  growth  or  of  the  meningeal  inflammation  excited  by  it. 
Convulsions  are  not  common. 

In  tumour  of  the  posterior  fossa,  the  nerves  springing  from  the  pons  and 
medulla  suffer,  on  one  or  both  sides.  The  facial  and  auditory  nerves  are 
often  affected  simultaneously.  There  is  frequently  internal  strabismus  from 
implication  of  the  sixth  nerve.  Paralysis  of  the  tongue,  palate,  and  larynx 
are  also  very  common  from  pressure  on  the  bulbar  nerves.     Convulsions  are 
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not  uncommon  when  the  tumour  is  near  the  pons,  and  symptoms  of  paralysis 
in  the  limbs  develop  in  the  course  of  the  case  from  pressure  on  the  motor 
tracts.  A  special  symptom,  when  the  tumour  affects  the  middle  peduncle 
of  the  cerebellum  as  it  passes  from  the  pons,  is  an  intense  feeling  of  giddiness 
and  a  tendency  to  stagger  to  one  side. 

In  tumour  of  the  anterior  fossa,  near  the  pituitary  gland,  the  chief 
symptoms  are  visual,  some  form  of  defect  of  sight,  such  as  bitemporal 
hemianopsia,  unilateral  or  bilateral  amblyopia  or  blindness,  etc.  There  is 
often,  for  a  long  time,  very  little  abnormal  to  be  detected  in  the  optic  discs. 
Protrusion  of  the  eye  is  not  uncommon.  Loss  of  smell  frequently  occurs. 
In  marked  compression  or  destruction  of  the  frontal  lobes,  mental  changes 
may  be  prominent. 

Treatment. — This  differs  in  no  wise  from  the  treatment  of  cerebral 

tumours  in  general  (vide  "  Brain,  Tumours  of ").  Recent  developments  of 
cerebral  surgery  have  made  the  prognosis  in  meningeal  tumours  somewhat 
less  unfavourable  than  is  the  case  with  cerebral  tumours  generally,  for,  of 
all  brain  tumours,  those  springing  from  the  meninges  are  most  suitable  for 
operative  interference,  provided  that  they  occupy  an  accessible  situation ;  in 
this  respect,  the  most  favourable  are  those  growing  from  the  meninges  of 
the  vertex  and  merely  compressing  the  brain  without  invading  it. 

Minor  Conditions 

1.  Bony  Formations  in  the  Membranes 

(a)  In  the  Dura  Mater. — Bony  formations  are  found  chiefly  in  the  falx 
cerebri,  usually  in  the  form  of  irregularly  shaped  plates,  with  processes. 

As  a  rule  they  are  small,  but  the  whole  falx  has  been  i'ound  changed  into bone,  and,  more  rarely,  plates  of  bone  are  seen  in  the  dura  over  the  vertex, 
covering  the  cortex  like  a  cap.  They  have  been  noted  as  specially  frequent 
in  cases  of  epilepsy  and  general  paralysis.  Very  little  clinical  interest  can 
be  attached  to  this  condition,  as  it  is  not  known  to  give  rise  to  any  special 
symptoms,  except,  perhaps,  obstinate  headache  in  some  cases.  With  regard 
to  the  nature  of  the  morbid  process,  some  of  these  formations  appear  to  be 
true  osteomata,  but  the  majority  are  regarded  as  of  a  chronic  inflammatory 
nature,  the  result  of  an  ossifying  pachymeningitis. 

Mention  may  also  be  made  of  the  fact  that  calcareous  concretions  are 
found  not  infrequently  in  meningeal  tumours  and  sometimes  in  old 
h&ematomata  of  the  dura  mater. 

(6)  In  the  Pia  Arachnoid. — Small,  white  plates  of  bony  consistence  are 
found  with  great  frequency  in  the  spinal  arachnoid,  but  they  occur  very 
rarely  in  the  cerebral  membrane  and,  it  is  said,  mainly  or  solely  on  the 
anterior  portion  of  the  convexity  (Kroemer).  They  are  generally  regarded 
as  of  the  nature  of  true  bone,  small  osteomata ;  but  they  have  also  been 
ascribed  to  degenerative  changes,  not  of  the  nature  of  calcification,  in  the 
fibrous  tissue  of  the  membrane. 

2.  Milkiness  and  Thickening  or  the  Pia  Arachnoid 

JThe  normal  pia  arachnoid  is  a  quite  transparent  and  very  delicate 
membrane.  Very  frequently,  however,  it  is  found  at  an  autopsy  to  be  some- 

what white,  opaque,  and  thickened,  either  diffusely  or  in  spots  and  streaks. 
This  appearance  in  young  children  almost  certainly  indicates  a  former 
inflammation,  but  the  same  explanation  cannot  hold  good  of  all  cases.  It  is 
met  with  in  chronic  renal  disease  and  chronic  alcoholism,  and  the  morbid 

change  described  in  such  cases  is  chiefly  a  simple  overgrowth  of  the  con- 
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nective  tissue  or  occasionally  endothelial  proliferation ;  it  may  also  be 
produced  by  disturbances  of  circulation,  oft-repeated  congestive  conditions, 
and  particularly  by  venous  engorgement  (Ziegler). 

These  changes  in  the  appearance  of  the  pia  arachnoid  are,  however,  more 
specially  characteristic  of  mental  diseases.  According  to  different  authorities, 
they  are  present  in  a  greater  or  less  degree  in  50  to  70  per  cent  of  all 
persons  dying  insane,  while  they  are  practically  constant  in  some  forms  of 
insanity,  especially  general  paralysis  and  senile  insanity.  The  appearance  is 
most  marked  over  the  convexity  near  the  large  veins.  The  morbid  changes 

usually  described  are  a  round-cell  infiltration  of  the  tissues  of  the  pia 
arachnoid  with  overgrowth  of  its  fibrous  elements,  and,  as  these  are  regarded 
as  indicative  of  inflammation,  the  condition  is  generally  held  to  be  a  chronic 
meningitis.  Ford  Robertson,  however,  maintains  that  the  changes  are  not 
truly  inflammatory,  but  are  brought  about  by  proliferative  and  degenerative 
changes  of  the  endothelial  cells  of  the  pia  arachnoid,  combined  with  a  slow 
overgrowth  of  its  fibrous  tissues.  The  tissue  changes,  he  believes,  are  the 
same  as  those  which  occur  in  the  dura  mater  in  the  same  class  of  cases  {vide 

"  Hematoma  of  the  Dura  Mater,"  p.  466),  and  the  essential  cause  of  both  is 
held  to  be  a  change  in  the  composition  of  the  cerebro-spinal  fluid,  consequent 
on  abnormal  metabolism  of  the  cerebral  tissues,  the  pia  arachnoid  and  dura 

mater  alike  being  regarded  as  dependent  for  their  nutrition  on  the  cerebro- 
spinal fluid. 
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Meningitis,  by  which  term  is  usually  meant  a  leptomeningitis  or  inflam- 
mation of  the  pia  arachnoid,  as  opposed  to  pachymeningitis  or  inflammation 

of  the  dura  mater,  may  be  due  to  various  causes,  and  to  some  extent  it  is 
possible  to  differentiate  clinical  varieties  corresponding  with  differences  of 
etiology.  The  most  important  factor  in  the  etiology  of  meningitis  is  bacterial 
infection ;  and  although  any  complete  clinical  classification  corresponding 
with  bacteriological  differences  is  at  present  impossible,  certain  forms  of 
this  disease  are  now  known  to  be  due  to  specific  micro-organisms.  In  this 
way  tuberculous  and  so-called  cerebro-spinal  meningitis,  together  with  the 
closely-allied  disease  of  infants,  posterior  basic  meningitis,  are  now  recog- 

nised as  quite  distinct  from  those  conditions  which  are  due  to  the  various 
pyogenic  micro-organisms,  and  which  are  grouped  together  under  the  name 
suppurative  meningitis. 

The  meninges  of  the  spinal  cord  and  of  the  brain  are  continuous  struc- 
tures, and  any  inflammation  which  affects  primarily  one  part  of  the  meninges 

may  spread  to  the  remaining  portion.  Any  form  of  meningitis  may  be,  and 
often  is,  cerebro-spinal  in  distribution.  The  term  meningitis  must  be  under- 

stood to  include  not  only  the  cerebral,  but  also  the  spinal  meninges. 
In  any  form  of  meningitis  the  mode  of  infection  varies  in  different 

cases.  Three  routes  of  infection  can  be  recognised — (i.)  direct,  e.g.  infection 
through  a  wound  or  a  sloughing  spina  bifida,  or  a  carious  petrous  bone ; 
(ii.)  by  the  lymphatics,  e.g.  from  the  naso-pharynx,  or  middle  ear ;  (iii.)  by 
the  blood,  e.g.  in  such  general  infections  as  pyaemia,  typhoid,  and  some 
forms  of  tuberculosis.  It  is,  however,  often  difficult  to  determine  the  exact 
route  of  infection  in  any  particular  case. 

Perhaps  one  of  the  most  striking  features  in  the  etiology  of  meningitis 
is  the  influence  of  age.  Meningitis  is  far  commoner  in  infancy  and  early 
childhood  than  at  any  other  period  of  life.  It  has  been  suggested  that  this 
special  age  incidence  is  related  to  frequency  of  infection  from  the  middle 
ear.  The  patency  of  the  petrosquamosal  suture,  and  the  venous  communi- 

cation afforded  by  the  petrosquamosal  sinus,  especially  in  infancy  and  early 
childhood — a  point  recently  emphasised  by  Mr.  Arthur  Cheatle — bring  the 
middle  ear  into  very  close  relation  with  the  meninges.  There  is,  however, 
no  satisfactory  evidence  that  such  infection  is  common ;  indeed,  it  seems 
probable  that  infection  from  the  ear  is  rather  the  exception  than  the  rule. 

In  the  present  article  tuberculous  and  posterior  basic  meningitis  will  be 
considered,  and  it  will  be  well  to  deal  with  them  separately,  for  they  differ 
not  only  in  their  morbid  anatomy  and  bacteriology,  but  also  in  their  clinical 
features. 

Tuberculous  Meningitis 

Etiology. — Age,  Sex,  etc. — Tuberculous  meningitis  is  rare  under  six 
months  of  age ;  it  has  its  maximum  frequency  in  the  second  year  of  life,  and 
then  gradually  becomes  less  frequent.  After  the  age  of  ten  years  tuberculous 
meningitis  is  uncommon ;  it  is,  however,  less  rare  in  young  adults  than  in 
middle  or  later  life. 

There  is  little  difference  in  the  liability  of  the  sexes.  Several  observers 

have~noticed  a  slightly  greater  frequency  amongst  boys  than  girls.  Some 
statistics  taken  by  the  writer  at  the  Hospital  for  Sick  Children  showed 
sixty-two  boys  to  fifty-seven  girls.  No  special  seasonal  variation  has  been 
observed. 

Predisposing  and  Exciting  Causes. — It  seems  likely  that,  as  in  other 
tuberculous  cases,  local  injury  in  a  tuberculous  subject  may  favour  the  onset 
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of  tuberculous  meningitis ;  certainly  it  sometimes  follows  shortly  after  a 
blow  or  fall  upon  the  head. 

Tissue  proclivity  also  in  certain  families  is  probably  a  factor  in  localis- 
ing the  incidence  of  tubercle.  It  happens  not  very  rarely  that  more  than 

one  child  in  a  family  will  die  with  this  particular  form  of  tuberculosis. 
Tuberculous  meningitis  sometimes  begins  within  a  few  weeks  after  one 

of  the  specific  fevers,  especially  after  measles  or  whooping-cough ;  a  similar 
sequence  has  been  reported  after  erythema  nodosum,  a  sequence  which 
the  writer  himself  has  observed.  In  these,  as  in  other  cases,  it  is  almost, 
if  not  quite,  invariably  found  that  some  tuberculous  lesion  of  older  date  is 
present,  which  had  remained  latent  until  roused  into  fresh  activity  by  the 
occurrence  of  a  specific  fever.  A  point  of  considerable  practical  importance 
is  the  occurrence  of  tuberculous  meningitis  after  surgical  operations,  such 
as  removal  of  tuberculous  glands ;  probably  a  scraping  operation,  or  the 
infection  of  the  wound  with  broken-down  caseous  material,  is  more  likely 
to  be  followed  by  meningitis  than  a  clean  excision  of  the  tuberculous  focus. 
The  exciting  cause  in  all  cases  is  the  bacillus  tuberculosis. 

Symptoms. — In  the  common  form  of  this  disease,  where  clinically  the 
meningeal  affection  appears  to  be  primary,  the  onset  is  •  insidious.  The 
child  seems  ailing ;  it  is  drowsy  and  fretful,  and  perhaps  refuses  its  food  for 
a  week  or  more  before  any  serious  illness  is  suspected. 

Complaint  of  headache  begins  early,  the  headache  is  severe  and  more  or 
less  continuous ;  in  younger  children,  screaming — sometimes  sudden  and 
sharp,  sometimes  more  prolonged — especially  at  night,  is  a  common  symptom. 
In  some  cases — but  these  usually  in  the  older  children — delirium,  varying 
from  the  mildest  rambling  up  to  the  noisiest  excitement,  is  an  early  symptom. 

Vomiting,  without  apparent  cause,  almost  always  occurs  in  the  early 
stage,  and  at  this  period  is  sometimes  the  most  conspicuous  feature,  so  that 
the  case  may  be  mistaken  for  one  of  gastric  disturbance.  Constipation  is 
present  from  the  onset  of  the  illness.  The  temperature  at  first  may  be 
somewhat  raised,  but  is  seldom  high ;  it  may,  indeed,  be  normal,  or  only 
slightly  above  the  normal  throughout.  The  presence,  however,  of  tuberculosis 
in  the  lungs  or  elsewhere  may  give  rise  to  irregular  pyrexia. 

Soon  the  child  ceases  to  sit  up ;  it  lies  in  bed  curled  up  on  its  side,  with 
the  face  turned  away  from  the  light,  with  its  legs  drawn  up,  and  flexed  at 
hips  and  knees,  and  its  arms  flexed  at  the  elbows  and  adducted.  The  mental 
condition  is  one  of  extreme  irritability :  the  child  resents  any  disturbance, 

crying  out  passionately,  "  Go  away ! "  if  any  one  touches  him,  and  dragging 
the  bed-clothes  pettishly  over  himself  if  any  one  attempts  to  uncover  him. 

There  is  often  some  stiffness  of  the  neck  at  this  stage ;  the  child  resents 

any  flexion  of  the  head  towards  the  sternum.  Definite  head-retraction,  how- 
ever, is  unusual,  and  any  marked  head-retraction,  such  as  is  the  rule  in 

posterior  basic  meningitis,  is  quite  the  exception  in  tuberculous  meningitis. 
The  anterior  fontanelle  in  infants  shows  some  fulness  or  bulging  early 

in  the  disease.  Some  strabismus  is  usually  noticeable  at  this  period,  and 
paralysis  of  other  cranial  nerves  is  common  ;  the  pupils  may  be  contracted  or 
unequal,  and  ptosis  or  less  often  facial  paralysis  may  be  present.  Paralysis 
or  paresis  of  limbs  is  not  very  rare,  but  occurs  most  often  towards  the  end 
of  the  disease.  It  may  have  any  distribution ;  probably  most  often  it  is 
monoplegic.  In  some  cases  it  is  one  of  the  earliest  symptoms.  It  may  dis- 

appear or  shift  from  one  limb  to  another  after  a  few  days. 
Associated  movements  of  limbs  are  occasionally  noticeable.  For  instance, 

passive  flexion  of  one  elbow  will  produce  flexion  of  the  elbow  on  the  opposite 
side. 
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Tremor  is  often  present,  especially  in  the  hands,  and  is  specially  notice- 
able if  the  child  is  raised  into  the  sitting  posture.  In  the  earlier  stage, 

whilst  the  child  is  still  able  to  walk,  a  coarse  ataxy  of  arms  and  legs  is 
sometimes  seen.  Restless,  purposive  movements  of  the  hands  are  often 
present  before  coma  is  complete;  the  child  plucks  tremulously  at  the  lips 
or  at  the  genitals. 

The  abdomen  is  flattened  or  even  concave,  so  that  it  has  the  scooped- 

out  appearance  which  has  been  described  as  "  carinated."  Vomiting  often 
ceases  after  the  first  few  days  of  the  illness,  but  constipation  persists 
throughout. 

The  pulse  is  now  abnormally  slow  and  generally  markedly  irregular ;  in 
many  cases  the  cardiac  rhythm  and  rate  seem  to  be  influenced  strongly 
and  very  irregularly  by  the  respiration.  Vaso-motor  disturbance  may  be 
evident  in  the  bright  red  flush  which  appears  where  the  skin  is  pressed  or 
even  gently  scratched  {tache  cMbrale) ;  and  this  becomes  even  more  notice- 

able during  the  last  few  days  of  the  illness,  when  a  deep  flush  may  extend 
all  over  the  face,  and  sometimes  over  the  upper  part  of  the  trunk  and  arms. 
The  so-called  tache  cSrSbrale  is  by  no  means  peculiar  to  tuberculous  menin- 

gitis, in  which,  however,  it  is  seldom  absent :  it  is  met  with  also  in  several 
other  conditions. 

Gradually  irritability  is  replaced  by  unconsciousness.  The  decubitus 
changes  from  the  lateral  to  the  dorsal.  The  face  becomes  flushed,  and  some- 

times beads  of  sweat  appear  on  the  forehead.  Rigidity  of  limbs  may  be 
present,  but  the  flexion  usually  disappears;  the  child  lies  with  arms  and  legs  ex- 

tended, often  with  the  hands  crossed  palm  downwards  over  the  hypogastrium. 
Paralysis  of  limbs  is  common  at  this  stage,  or  one  limb  may  be  paralysed  and 
another  rigid.  Convulsions,  which  are  not  frequent  in  the  earlier  part  of  the 
disease,  often  occur  at  the  end  of  the  illness.  Sometimes  the  convulsions 
are  general ;  sometimes  there  are  only  occasional  twitchings  of  the  limbs. 

The  pupils  are  widely  dilated,  and  react  sluggishly,  if  at  all,  to  light ;  ptosis 
and  strabismus  are  usually  present.  Slow  movements  of  the  eyes,  inde- 

pendently of  one  another,  are  common.  Nystagmus  is  not  frequent  in 
tuberculous  meningitis.  During  the  last  few  days  of  life  muco-pus  collects 
on  the  cornea,  which  may  even  show  linear  ulceration  at  its  lower  margin 
owing  to  its  unprotected  condition  from  non-closure  of  the  eyelids. 

Ophthalmoscopic  examination  during  the  later  stage  of  tuberculous 
meningitis  often  shows  a  moderate  degree  of  optic  neuritis ;  the  neuritis  is 
seldom  severe,  and  it  is  seldom  present  in  the  earlier  stages  of  the  disease. 

Tubercle  of  the  choroid,  in  the  writer's  experience,  is  rare,  except  in  those 
cases  where  tuberculous  meningitis  is  part  of  general  acute  miliary  tuber- 

culosis ;  in  these,  tubercle  of  the  choroid  is  usually  present. 
The  knee-jerks,  which  in  the  earlier  part  of  the  disease  show  no  special 

alteration,  are  sometimes  absent  during  the  last  few  days. 
Vomiting,  which  commonly  has  ceased  after  the  first  week  or  ten  days 

of  the  illness,  in  many  cases  returns  towards  the  end.  The  patient  also 
ceases  to  swallow,  and  it  becomes  necessary  to  feed  by  tube.  The  urine  and 
fseces  are  passed  under  the  patient  during  the  greater  part  of  the  illness. 
During  the  last  few  days  the  urine  is  often  retained,  so  that  considerable 
distension  of  the  bladder  may  occur.  The  urine  in  tuberculous  meningitis 
is  usually  unaltered ;  but  rarely  it  contains  a  reducing  body,  which  in  some 
cases  is  certainly  sugar. 

The  pulse,  previously  slow,  now  gradually  increases  in  rapidity,  and 
before  death  may  be  220-230  per  minute ;  it  also  loses  the  irregularity 
which  was  noticeable  earlier.  Respiration  is  now  sighing  or  grunting,  or 
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there  may  be  a  hissing  sound  as  frothy  saliva  collects  between  the  lips,  or 
a  rattling  noise  may  be  produced  by  the  accumulation  of  mucus  in  the 
bronchial  tubes.  The  Cheyne-Stokes  type  of  respiration  is  common,  or  some 
less  rhythmical  irregularity  may  be  observed.  The  breath  often  has  a 
sweetish  offensive  odour,  due  to  the  collection  of  sordes  in  the  mouth. 

As  the  end  approaches  the  temperature  commonly  rises,  and  hyperpyrexia 
frequently  occurs  just  before  death. 

From  this  description  it  will  be  seen  that  tuberculous  meningitis  can  be 
divided  into  three  stages — (i.)  premonitory,  (ii.)  irritative,  (iii.)  paralytic. 
The  last  two  have  been  supposed  to  correspond  respectively  with  the  period 
of  cortical  irritation  by  the  inflammation  of  the  pia  arachnoid  and  the  period 
of  compression  by  increased  fluid  in  the  ventricles.  For  practical  purposes, 
however,  such  a  division  has  little  value,  for  there  is  no  sharp  line  of  dis- 

tinction between  the  several  stages ;  indeed  any  one  of  them  may  be  lacking. 
To  some  extent  the  symptoms  vary  with  age,  and  with  associated  condi- 

tions. In  the  later  years  of  childhood,  and  still  more  in  adult  life,  the 
mental  symptoms  are  apt  to  be  conspicuous.  Change  of  disposition,  delirium, 
mental  confusion  or  excitement,  the  use  of  wrong  words,  or  even  aphasia  or 

symptoms  closely  resembling  hysteria  or  insanity,  may  be  the  first  manifesta- 
tion of  the  disease ;  and  as  these  may  last  several  days  before  any  evidence 

of  meningeal  affection  appears,  they  have  given  rise  to  serious  errors  in 
diagnosis. 

In  infancy  premonitory  symptoms  are  often  much  less  marked  than  in 
older  children,  and  the  disease  is  more  likely  to  begin  with  a  general 
convulsion. 

In  children  who  are  already  the  subjects  of  chronic  tuberculous  disease — 
for  example,  in  the  joints  or  peritoneum — the  supervention  of  tuberculous 
meningitis  may  be  entirely  latent  until  a  day  or  two,  or  even  a  few  hours 
before  death. .  In  such  cases  the  first  symptoms  may  be  a  convulsion,  followed 
rapidly  by  coma  and  death. 

In  some  cases,  where  only  scattered  tubercles  are  found  in  the  meninges, 
as  is  common  in  general  acute  miliary  tuberculosis,  no  symptoms  specially 
pointing  to  meningeal  affection  have  been  observed  during  life. 

Prognosis. — There  is  some  doubt  as  to  whether  recovery  ever  occurs  in 
tuberculous  meningitis.  With  the  advance  of  clinical  differentiation  it  has 
become  almost  certain  that  some  of  the  cases  which  have  been  recorded  as 
recoveries  from  tuberculous  meningitis  were  really  cases  of  posterior  basic 
meningitis,  and  much  doubt  attaches  to  others.  There  is  no  a  priori  reason 
why  recovery  should  not  occasionally  occur.  Perhaps  the  strongest  evidence 
in  favour  of  its  occurrence  is  the  fact  that  temporary  recovery  from  symptoms 
of  meningitis  has  been  observed  in  several  cases  which  some  weeks  or  even 
months  later  fell  ill  again  with  similar  symptoms  and  died.  Autopsy  has 
revealed  recent  tuberculous  meningitis  and  evidence  of  past  meningitis.  If, 
however,  complete  recovery  ever  occurs,  it  must  be  extremely  rare. 

The  average  duration  of  symptoms  in  ninety-five  cases  was  eighteen  days. 
Two  to  four  weeks  may  be  taken  as  the  usual  limits ;  but,  as  already  mentioned, 
in  cases  with  other  manifestations  of  tuberculosis,  the  meningeal  symptoms 
may  last  only  two  or  three  days.  In  very  rare  cases  the  disease  is  prolonged 
into  the  eighth  or  ninth  week. 

Diagnosis. — In  the  early  stage  the  vomiting  and  loss  of  appetite  in 
tuberculous  meningitis  are  often  mistaken  for  symptoms  of  some  slight 
gastric  disturbance.  In  those  who  are  old  enough  to  complain,  the  association 
of  persistent  and  severe  headache  should  arouse  suspicion  of  meningitis ; 
but  in  infants,  in  whom  it  is  often  impossible  to  recognise  the  presence  of 
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headache,  the  diagnosis  may  be  impossible  until  the  occurrence  of  some 
paralysis  of  cranial  nerves  or  optic  neuritis  points  to  intracranial  disease. 
Fulness  of  the  anterior  fontanelle  and  irregularity  of  the  pulse  are  early 
indications  of  meningitis. 

The  association  of  persistent  vomiting  with  obstinate  constipation  has 
sometimes  raised  the  question  of  laparotomy  for  supposed  intestinal  obstruc- 

tion. The  fact  that  the  vomiting,  although  intractable,  is  not  severe,  and  is 
often  unaccompanied  by  effort  or  retching,  and  is  to  a  large  extent  inde- 

pendent of  food,  may  serve  to  distinguish  it  from  the  vomiting  of  intestinal 
obstruction ;  whilst  the  presence  of  severe  headache,  and  perhaps  of  irregu- 

larity of  the  pulse,  and  in  some  cases  optic  neuritis,  would  point  to 
meningitis. 

At  this  period  also  the  predominance  of  mental  symptoms  in  some  cases, 
especially  in  older  children  and  adults,  must  be  remembered.  Tuberculous 
meningitis  has  been  mistaken  for  acute  delirious  mania,  for  delirium  tremens, 
and  for  hysteria.  In  some  cases  the  presence  of  optic  neuritis  may  make  an 
early  diagnosis  possible,  in  others  this  is  determined  only  by  the  occurrence 
of  paralysis  of  cranial  nerves. 

From  cerebral  tumour  meningitis  is  distinguished  by  its  more  rapid 
course,  the  more  irregular  paralysis  of  cranial  nerves,  and  by  the  absence 
in  most  cases  of  optic  neuritis  during  the  early  period  of  the  disease. 

Operations  for  supposed  cerebral  abscess  have  been  performed  in  some 
cases  of  tuberculous  meningitis.  The  mistake  has  been  due  to  the  associa- 

tion of  discharge  from  one  or  both  ears  with  symptoms  of  intracranial 
disease.  With  abscess,  however,  paralysis  is  likely  to  be  confined  to  one  side, 
or  hemiplegia  may  be  associated  with  paralysis  of  third  nerve  on  the  opposite 

side.  In  the  writer's  experience  chronic  discharge  from  the  middle  ear  in 
children  has  been  associated  much  more  often  with  tuberculous  meningitis 
than  with  suppurative  meningitis  or  cerebral  abscess. 

Both  typhoid  and  pneumonia  may  closely  simulate  tuberculous  meningitis. 
In  children  typhoid  is  frequently  associated  with  constipation  rather  than 
diarrhoea ;  and  the  presence  also  of  severe  headache  and  slight  delirium, 
together  with  extreme  irritability  in  some  cases,  may  make  an  immediate 
diagnosis  impossible.  Where  diarrhoea  is  present,  this,  together  with  the 
character  of  the  stools,  may  point  to  typhoid ;  persistent  vomiting  points 
rather  to  meningitis.  The  abdomen  in  typhoid  is  tumid,  the  spleen  enlarged, 

and  the  characteristic  "  rose-spots  "  are  seen,  whereas  in  tuberculous  menin- 
gitis the  abdomen  is  flat  or  concave,  the  spleen  usually  not  felt,  and  the 

rash  is  absent.  In  typhoid  decubitus  is  commonly  dorsal ;  in  meningitis  the 

patient  lies  curled  up  on  his  side.  "  Stocker's  sign  "  is  also  of  some  value  : 
in  the  tuberculous  disease  the  patient  resents  any  attempt  to  pull  the  bed- 

clothes down,  and  pulls  them  hastily  over  him  again,  whereas  in  typhoid 
the  patient  scarcely  notices  the  uncovering.  Irregularity  or  slowness  of 
pulse,  irregular  or  low  temperature,  and  still  more,  the  occurrence  of  paralysis 
of  cranial  nerves  or  the  presence  of  optic  neuritis  or  of  tubercle  of  the 
choroid,  would  point  strongly  to  tuberculous  meningitis. 

The  confusion  with  pneumonia  is  more  likely  to  arise  in  children  than 
adults,  for  in  the  former  lobar  pneumonia  almost  always  begins  with  vomit- 

ing, which,  with  the  severe  headache  and  drowsiness  and,  especially  in  apical 
cases,  some  delirium,  may  suggest  meningitis.  The  distinguishing  features 
in  such  cases  are  the  acute  onset,  the  pungently  hot  skin,  with  flushed  cheeks 
and  bright  eyes,  the  rapidity  of  the  respiration,  and  often  even  before  definite 
physical  signs  of  pneumonia  appear  some  slight  alteration  of  breath  sounds 
or  note  at  some  part  of  the  lungs. 
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When  the  first  symptom  of  tuberculous  meningitis  is  paralysis  of  one 
or  more  limbs  this  has  been  mistaken  for  infantile  paralysis ;  but  the  presence 
of  severe  headache  and  vomiting,  with  irregularity  of  the  pulse,  and  later 
some  affection  of  cranial  nerves,  would  point  to  meningitis.  The  converse 
error  sometimes  occurs  where  the  onset  of  infantile  paralysis  is  associated 
with  convulsions,  vomiting,  and  much  constitutional  disturbance ;  but  the 
more  acute  onset,  the  absence  of  other  symptoms  of  meningitis,  such  as 
irritability,  irregularity  of  pulse,  and  paralysis  of  cranial  nerves,  and  the 
subsequent  course  of  the  case  soon  clear  up  the  diagnosis. 

Tuberculous  meningitis  has  to  be  distinguished  also  from  other  forms  of 
meningitis,  particularly  posterior  basic  and  suppurative.  The  diagnosis  from 
the  former  will  be  considered  below.  Suppurative  meningitis  is  characterised 
chiefly  by  its  much  more  rapid  course,  and  especially  by  the  fact  that  it  is 
almost  always  secondary  to  some  obvious  source  of  infection — most  commonly 
some  form .  of  pneumococcal  disease,  such  as  pneumonia  or  empyema,  or 
some  form  of  pyaemia  or  other  general  infection. 

The  use  of  lumbar  puncture  as  a  means  of  diagnosis  may  perhaps  be 
justifiable  in  very  rare  cases ;  but  even  if  tubercle  bacilli  are  present  in  the 
fluid  it  would  seem  that  they  are  sometimes  present  in  such  small  numbers 
that  it  is  very  difficult  to  demonstrate  them,  and  inoculation  of  some  animal 
may  be  necessary  to  make  the  examination  of  any  value. 

Pathology  and  Morbid  Anatomy.  —  It  is  customary  to  speak  of  a 

"  primary  "  and  "  secondary  "  tuberculous  meningitis,  meaning  by  "  primary  " those  cases  in  which  there  is  no  other  clinical  manifestation  of  tuberculosis ; 
but  it  is  very  doubtful  whether  the  disease  is  ever  primary.  Almost,  if  not 
quite  invariably,  careful  examination  reveals  some  focus  of  tuberculous 
disease  elsewhere  in  the  body:  it  may  be  a  single  caseous  bronchial  or 
cervical  gland,  or  some  small  and  unsuspected  area,  of  caseation  in  the  lung. 
The  presence  almost  always  of  some  distant  tuberculous  lesion  which  is 
evidently  of  older  date  than  the  meningeal  infection  suggests  that  in  most 
cases  the  meningitis  is  the  result  of  a  blood  infection.  In  some  cases  there 
is  direct  infection  from  a  tuberculous  middle  ear,  and  occasionally  a  deposit 
of  tubercle  in  the  meninges  starts  directly  from  a  caseous  tuberculous  mass 
in  the  superficial  part  of  the  brain  substance. 

The  vertex  of  the  brain  may  show  nothing  abnormal  beyond  some 
flattening  of  the  convolutions,  or  there  may  be  scattered  gray  or  yellow 
tubercles  along  the  sulci,  especially  over  the  anterior  part  of  the  cerebrum. 
The  tuberculous  deposit  is  chiefly  at  the  base,  about  the  optic  chiasma,  the 
interpeduncular  space,  and  along  the  Sylvian  fissures.  The  pia  arachnoid 
in  these  situations  is  matted  and  opaque,  with  much  gray  and  yellow 
tubercle,  and  in  some  cases  there  is  also  considerable  exudation  of  yellowish 
lymph.  Tubercles  are  also  frequent  on  the  inferior  surface  of  the  frontal 
lobes,  and  in  the  sulci  of  the  anterior  part  of  the  median  fissure.  They  are 
also  commonly  found  on  the  anterior  part  of  the  superior  vermiform  process 
of  the  cerebellum,  and  sometimes  on  the  velum  interpositum,  the  choroid 
flexures,  and  the  ependyma  of  the  lateral  ventricles. 

The  fluid  in  the  ventricles  is  generally  more  than  normal,  but  hardly 
in  such  excess  as  to  constitute  hydrocephalus.  The  corpus  callosum  and 
walls  of  the  ventricles  are  usually  much  softened  or  even  diffluent. 

Tubercles,  sometimes  with  definite  meningitis,  are  frequently  present  on 
the  membranes  of  the  spinal  cord.  The  writer  found  tubercle  here  in  fifteen 
out  of  twenty-two  cases  in  which  the  cord  was  examined. 

The  tuberculous  process  on  the  surface  of  the  brain  is  accompanied  in 
some  cases  by  vascular  lesions  in  the  deeper  parts,  the  vessels  being  obstructed 
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by  pressure  or  by  direct  invasion  of  their  lumen  by  the  tuberculous  deposit 
which  extends  along  the  perivascular  sheaths.  The  resulting  thrombosis 
may  cause  areas  of  softening  or  haemorrhage  in  the  substance  of  the  brain. 
Caseous  masses  in  the  substance  of  the  brain  are  also  not  uncommon.  The 

writer  found  them  in  18  per  cent  of  cases  of  tuberculous  meningitis. 
Whilst  the  above  description  applies  to  the  majority  of  cases  it  is  not 

very  rare,  especially  in  cases  where  acute  miliary  tuberculosis  is  present  in 
the  rest  of  the  body,  to  find  only  a  few  scattered  tubercles  in  the  meninges, 
with  little  or  no  meningitis,  even  where  meningeal  symptoms  have  been 
well  marked  during  life. 

Treatment. — Perhaps  the  chief  difficulty  in  the  treatment  of  this 

disease  is  to  fight  against  one's  half-belief  that  any  treatment  is  useless. 
Certainly  in  face  of  the  several  recorded  cases  of  temporary  recovery,  and 
some,  perhaps,  of  permanent  cure,  it  is  only  right  that  vigorous  treatment 
should  be  tried  in  every  case. 

The  child  should  be  kept  in  bed  in  a  quiet,  darkened  room ;  an  ice-bag 

or  Leiter's  coils  should  be  applied  to  the  head,  and  mercury  should  be 
administered  freely,  either  by  inunction  as  unguentum  hydrargyri,  of  which 
a  drachm  may  be  applied  to  the  abdomen  every  evening  under  a  flannel 
binder,  with  directions  that  the  ointment  shall  be  washed  off  each  morning, 
or  internally  as  the  liquor  hydrargyri  perchloridi  in  full  doses,  according 
to  the  age. 

Potassium  iodide  given  internally  in  large  doses  has  seemed  to  do  good 
in  some  cases. 

For  the  relief  of  headache,  if  the  application  of  cold  fails  to  relieve  it, 
the  use  of  leeches  behind  the  ears  may  be  tried ;  such  drugs  as  phenazone 
and  phenacetin  may  also  be  useful.  For  restlessness  or  convulsions, 
bromides  or  chloral  should  be  given.  Vomiting  seems  to  be  relieved  some- 

times by  cold  applications  to  the  back  of  the  head  and  neck  ;  an  aperient 
dose  of  calomel  may  cause  it  to  cease.  Feeding  soon  becomes  difficult  .in 
most  cases,  and  nasal  feeding  must  be  adopted. 

Various  operative  measures  have  been  tried,  chiefly  with  the  idea  of 
diminishing  intracranial  pressure,  and  thus,  perhaps,  assisting  recovery ; 
removal  of  cerebro-spinal  fluid  by  lumbar  puncture  and  tapping  the  lateral 
ventricles  directly  through  a  trephine  hole  or  through  the  anterior  fontanelle 
are  the  measures  which  have  been  tried  most  frequently ;  but  beyond  some 

very  brief  amelioration  of  symptoms  the  results  have  not  been  en- 
couraging. 

Posterior  Basic  Meningitis 

The  name  posterior  basic  meningitis  has  been  applied  of  recent  years 
to  a  non-tuberculous  form  of  meningitis  which  occurs  chiefly  in  infants. 
The  name  might  imply  that  anatomical  distribution  was  the  distinguishing 
feature  of  this  form  of  meningitis,  but,  as  has  been  pointed  out  above,  any 
such  method  of  classification  would  be  highly  unsatisfactory ;  and  it  is  on 
bacteriological  grounds,  not  on  account  of  any  anatomical  distribution,  that 
posterior  basic  meningitis  is  now  recognised  as  distinct  from  other  forms  of 
meningitis. 

While,  however,  this  variety  can  be  sharply  differentiated  from  tuber- 
culous and  suppurative  meningitis,  and  from  the  meningeal  affections  of 

syphilis,  the  relation  of  the  posterior  basic  disease  to  the  so-called  cerebro- 
spinal meningitis  is  not  yet  accurately  determined ;  it  seems  probable  that 

these  two  forms  of  meningitis,  if  not  identical,  are  at  least  extremely  closely 
allied. 
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Etiology. —  Age,  Sex,  Season. —  Posterior  basic  meningitis  has  its 
maximum  frequency  during  the  first  nine  months  of  life.  It  frequently 
occurs  during  the  first  six  months  of  life,  at  which  age  tuberculous 
meningitis  is  uncommon ;  and  it  becomes  much  less  frequent  in  the  second 
year,  when  the  tuberculous  form  has  its  maximum  frequency. 

Unlike  tuberculous  and  suppurative  meningitis,  the  posterior  basic 
disease  has  a  very  marked  seasonal  variation,  being  most  frequent  during 
the  cold  season — the  winter  months  and  early  spring.  There  is  no  marked 
difference  in  the  incidence  on  the  sexes. 

Predisposing  and  Exciting  Causes. — Whether  local  injury  in  any  way 
predisposes  to  this  disease  is  uncertain,  but  there  is  frequently  a  history  of 
some  fall  or  blow  on  the  head  preceding  the  onset  of  the  disease ;  and  it 
seems  possible  that  here,  as  in  other  forms  of  meningitis,  a  temporary 
lowering  of  resistance  to  the  invasion  of  bacteria  may  result  from  the 
injury. 

The  exciting  cause  of  posterior  basic  meningitis  is  a  diplococcus,  which 
can  be  sharply  differentiated  from  the  pneumococcus,  but  differs  only  in 
very  slight  points  from  the  diplococcus  intracellularis  of  epidemic  cerebro- 

spinal meningitis. 
Symptoms. — The  onset  of  posterior  basic  meningitis  is  almost  always 

acute.  The  first  symptoms  are  usually  vomiting  and  head  retraction;  in 
some  cases  a  convulsion  or  sudden  screaming  ushers  in  the  disease. 

Head  retraction,  if  not  the  first  symptom,  is  usually  present  within  a  few 
days  after  the  onset,  and  throughout  the  disease  continues  a  prominent 
feature.  The  degree  of  retraction  varies  considerably,  not  only  in  individual 
cases,  but  also  in  the  same  case  from  day  to  day ;  it  is  sometimes  so  extreme 
that  the  occiput  almost  touches  the  upper  dorsal  spines,  and  in  cases  where 
the  opisthotonos  is  not  limited  to  the  cervical  spine,  the  occiput  may  nearly 
touch  the  sacrum.  These  extreme  cases,  however,  are  uncommon.  Much 

more  often  the  head  is  drawn  back  so  that  there  is  two  to  three  fingers' 
breadth  between  the  occiput  and  upper  dorsal  spines.  In  very  rare  cases 
head  retraction  is  absent  throughout  the  illness. 

Fulness  of  the  anterior  fontanelle  is  usually  an  early  symptom,  and  may 
be  of  considerable  value  in  diagnosis.  The  fulness  at  this  stage,  however, 
is  less  than  at  a  later  period  when  increasing  hydrocephalus  is  present. 

After  the  first  few  days  the  infant  lies  quietly  on  its  side,  with  the  head 
drawn  back,  taking  little  or  no  interest  in  its  surroundings.  Any  attempt 
to  push  the  head  forward  makes  the  child  cry,  and  for  this  reason  the  infant 
will  cry  if  made  to  lie  on  its  back. 

Except  at  the  onset  of  the  disease,  and  occasionally  just  before  death, 
general  clonic  convulsions  are  uncommon,  but  some  rigidity  is  very  frequent ; 
the  limbs  are  usually  extended,  or  only  very  slightly  flexed ;  the  legs  are 
spasmodically  adducted,  whilst  the  shoulders  are  strongly  retracted,  and  the 
forearms  often  superpronated  so  that  the  palms  of  the  clenched  hands  look 
outwards. 

Paralysis  of  limbs  has  only  very  rarely  been  observed. 
Champing  movements  of  the  lower  jaw  and  sucking  movements  are 

common;  and  often  there  is  grinding  of  the  teeth  as  in  other  cerebral 
affections. 

After  a  few  weeks,  sometimes  earlier,  the  eyes  have  a  staring  appear- 
ance which  is  very  noticeable  and  which  seems  to  be  due  chiefly  to 

spasmodic  retraction  of  the  upper  eyelid.  The  vacancy  of  the  stare  may  be 
due  to  actual  blindness,  which  is  present  in  about  one-third  of  the  cases  ; 
this  blindness  may  supervene  as  early  as  one  week  after  the  onset  of  the 
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disease,  but  probably  more  often  is  not  present  until  at  least  the  end  of  the 
third  or  fourth  week  of  the  illness.  It  would  seem  to  be  entirely  central 
in  origin ;  it  is  not  dependent  on  any  optic  neuritis  or  atrophy.  With  this 
blindness  the  pupils  react,  though  sluggishly,  to  light.  Optic  neuritis  is 
very  exceptional  at  any  period  of  posterior  basic  meningitis.  Strabismus 
is  absent  altogether  in  nearly  half  the  cases,  and  even  when  present  is 
rarely  so  marked  as  in  tuberculous  meningitis.  Paralysis  of  other  cranial 
nerves  is  rare.  Deafness  has  been  noticed  in  a  few  cases.  There  is  bttle 

evidence  of  any  real  hyperesthesia  in  most  of  the  cases.  During  the  later 
stages  of  the  disease  the  tendon-jerks  are  sometimes  increased. 

Constipation  is  a  less  marked  feature  than  in  tuberculous  meningitis. 
Vomiting  is  usually  more  persistent  than  in  the  tuberculous  disease. 
Wasting  occurs  in  almost  all  cases;  and  where  the  disease  is  prolonged, 
emaciation  may  be  extreme. 

The  pulse  throughout  the  illness  is  generally  more  rapid  than  normal, 
but  shows  no  special  tendency  to  irregularity.  The  respiration  in  the  later 

stage  often  shows  a  rhythmical  character,  to  which  the  name  of  "  cyclical 
breathing  "  has  been  given.  Its  special  feature  consists  in  the  alternation 
of  long  pauses  with  series  of  rapid  respirations.  It  lacks  the  gradual  rise  and 
fall  in  the  depth  of  the  respirations  which  characterises  the  Cheyne-Stokes 
type  of  breathing. 

The  temperature  is  almost  always  raised  at  the  onset,  and  may  remain 
continuously  high  for  a  week  or  more.  It  then  gradually  falls,  and  may  be 
normal  during  the  rest  of  the  illness ;  in  very  chronic  cases  with  much 
emaciation  it  is  often  subnormal.  In  some  cases,  especially  the  more  acute, 
there  is  irregular  pyrexia  of  an  intermittent  or  remittent  type  throughout 
the  disease.  A  fatal  termination  is  often  preceded  by  a  subnormal 
temperature  or  hyperpyrexia. 

Skin  eruptions  are  rarely  seen  with  posterior  basic  meningitis.  At  the 
onset  of  the  disease  labial  herpes  or  a  more  generalised  morbilliform  rash 
has  been  observed,  and  in  the  later  stage — perhaps  chiefly  in  the  more  acute 
cases — a  dusky  mottled  erythema  has  been  seen.  The  occurrence  of  rashes, 
however,  would  seem  to  be  much  less  frequent  in  this  disease  than  in  the 

"  cerebro-spinal  meningitis  "  of  later  life. 
Complications. — Hydrocephalus  is  so  frequent  a  result  of  posterior 

basic  meningitis  that  it  might  almost  be  considered  a  symptom  of  the 
disease.  In  almost  all  cases  which  last  longer  than  three  or  four  weeks, 
this  complication  is  present  in  sufficient  degree  to  be  noticeable  clinically. 
An  early  sign  of  increasing  intracranial  pressure  is  the  downward  turning 
of  the  eyes  so  that  the  sclerotic  is  seen  above  the  cornea,  which  is  partly 
covered  by  the  lower  lid.  The  fontanelle  also  shows  increased  bulging,  and 
careful  and  repeated  measurements  of  the  head  show  distinct  increase  in 
size,  which  may  be  obvious  on  inspection  if  the  child  lives  for  several 
months. 

Occasionally  a  curious  form  of  periarthritis,  and  much  more  rarely 
arthritis,  is  seen  in  this  disease.  A  dusky  swelling  appears  about  one  joint 
or  several;  suppuration  appears  imminent,  but  almost  always  the  in- 

flammation subsides  spontaneously  after  a  few  days.  Accidental  com- 
plications such  as  diarrhcea  and  broncho-pneumonia  are  apt  to  occur  in 

chronic  cases,  with  much  emaciation. 

Prognosis. — This  form  of  meningitis  is  certainly  not  always  fatal.  The 
proportion  of  recoveries  has  been  estimated  at  about  10  per  cent.  Unfor- 

tunately, however,  some  of  the  cases  that  recover  are  left  with  mental 
impairment ;  deafness  also  leading  to  deaf-mutism  has  resulted.    The  bbnd- 
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ness  has  been  observed  to  disappear  entirely  after  several  months  in  cases 
which  recovered. 

In  many  cases  the  actual  cause  of  death  is  rather  the  progressive  hydro- 
cephalus, and  the  emaciation  and  exhaustion  which  accompany  it,  than 

the  inflammation  of  the  meninges,  which  may  indeed  have  completely 
subsided  several  weeks  or  months  before  the  fatal  result.  Corresponding 
probably  with  this  difference  in  the  cause  of  death,  the  fatal  cases  can  be 
divided  into  two  groups — those  in  which  death  occurs  within  three  to  five 
weeks  from  the  onset  of  the  disease,  and  those  in  which  it  occurs  after  three 
to  four  months  or  later. 

The  prognosis  is  worse  in  very  young  infants  than  in  those  who  are  older. 
Pathology  and  Morbid  Anatomy. — Unlike  tuberculous  and  suppurative 

meningitis,  this  disease  shows  in  almost  all  cases  only  the  meningeal  lesion 
and  its  local  results,  and  in  this  sense  might  be  called  a  primary  meningitis. 
The  route  of  infection  has  not  yet  been  ascertained ;  but  it  seems  possible 
that,  as  has  been  suggested  by  Dr.  Lees  for  cases  of  vertical  suppurative 
meningitis,  the  infection  in  posterior  basic  meningitis  may  in  some  cases 
pass  from  the  nose  by  way  of  the  lymphatics,  which  have  been  shown  (Key 
and  Eetzius)  to  have  a  very  direct  communication  with  those  of  the  men- 

inges. In  favour  of  this  view  one  might  urge  that  in  some  cases  a  slight 
catarrh  of  the  upper  air-passages  has  preceded  the  onset  of  the  meningeal 
symptoms.  Moreover,  in  the  very  closely  allied  condition,  epidemic  cerebro- 

spinal meningitis,  the  specific  micro-organism  of  that  disease  has  been 
demonstrated  in  the  nasal  secretion  by  several  observers.  At  present, 
however,  in  the  case  of  posterior  basic  meningitis,  there  is  no  bacteriological 
evidence  to  prove  infection  either  from  the  nose  or  from  the  ear. 

The  characteristic  lesion  in  this  disease  is  an  exudation  of  lymph  at  the 
base  of  the  brain,  chiefly  about  the  medulla,  the  reflexion  of  arachnoid 
between  the  medulla  and  cerebellum,  and  the  inferior  surface  of  the  cere- 

bellum. It  extends  forward  also  over  the  pons  to  the  optic  chiasma,  and  there 
is  often  a  patch  of  exudation  at  the  anterior  inferior  part  of  each  temporo- 
sphenoidal  lobe.  A  similar  exudation  is  present  in  most  cases  on  the 
spinal  cord,  especially  in  the  lumbar  region  on  the  posterior  (dorsal)  surface. 
Earely  the  exudation  extends  up  along  the  sulci  almost  or  quite  up  to  the 
vertex  of  the  brain.  There  is  flattening  of  the  convolutions  owing  to 
increase  of  the  intra-ventricular  cerebro-spinal  fluid.  In  the  most  acute 
cases  there  is  often  a  collection  of  yellowish  exudation  at  the  bottom  of  the 
cornua  of  each  lateral  ventricle,  sometimes  also  in  the  third  and  fourth 
ventricles ;  the  ependyma  in  such  cases  is  swollen,  red,  and  opaque. 

The  occurrence  of  inflammation  between  the  inferior  surface  of  the  cere- 
bellum and  the  medulla,  which  is  the  most  constant  feature  in  the  morbid 

anatomy  of  posterior  basic  meningitis,  determines  the  occurrence  of  some 
degree  of  hydrocephalus  in  almost  every  case,  for  the  exudation  may  be  so 
abundant  as  to  block  the  foramina  of  Luschka  and  Majendie,  or  these  may 
be  blocked  as  the  result  of  adhesions,  which  in  some  cases  bind  the  cere- 

bellum firmly  on  to  the  medulla,  and  may  even  obliterate  the  lower  portion 
of  the  fourth  ventricle.  In  either  case  the  obstruction  to  the  path  of  the 
cerebro-spinal  fluid  results  in  distension  of  the  lateral  and  third  and  fourth 
ventricles.  In  rare  cases  the  iter  becomes  blocked  by  inflammation  of  its 
lining  membrane,  and  in  this,  way  only  the  lateral  and  third  ventricles 
become  distended. 

In  some  cases  all  exudation  has  disappeared  long  before  death  occurs, 
and  only  the  resulting  opacity  and  thickening  of  the  pia  arachnoid  remain 
together  with  considerable  matting  of  parts  by  adhesions,  especially  between 
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the  medulla  and  cerebellum,  so  that  steadily  increasing  hydrocephalus  has 
been  the  cause  of  death. 

In  cases  where  periarthritis  has  occurred  an  exudation  exactly  similar 
to  that  occurring  in  the  meninges  has  been  found  about  the  tendon  sheaths 
in  the  neighbourhood  of  the  joint.  The  joint  itself  appears  to  be  normal  in 
most  cases,  but  evidence  of  synovitis  and  chondritis  has  been  observed  by 
the  writer  in  one  case.  The  periarthric  exudation  has  been  shown  to  be 
due  to  the  specific  micro-organism  of  posterior  basic  meningitis.  Besides 
the  lesions  described  nothing  abnormal  is  found  in  other  organs,  except  such 
lesions  as  are  due  to  accidental  complications. 

Diagnosis. — From  tuberculous  meningitis  the  posterior  basic  form  is 
distinguished  by  the  earlier  age  at  which  it  occurs  ;  the  more  sudden  onset ; 
the  persistence  of  marked  head  retraction ;  the  slightness  or  absence  of 
paralysis  of  cranial  nerves ;  the  occurrence  of  blindness,  and  the  absence  of 
optic  neuritis  and  of  tubercle  of  the  choroid ;  and,  lastly,  its  more  chronic 
course. 

Posterior  basic  meningitis  is  usually  easily  distinguished  from  suppu- 
rative meningitis  by  its  much  slower  course — the  former  lasts  several  weeks 

or  months,  the  latter  only  a  few  days— and  by  the  absence  of  any  obvious 
source  of  infection,  such  as  is  almost  invariably  present  with  suppurative 
meningitis,  whether  it  be  due  to  pneumonia,  or  empyema,  or  to  some  more 
general  infection,  such  as  pyaemia. 

From  "  cerebro-spinal  meningitis  "  it  shows  but  slight  clinical  differences. 
In  its  epidemic  form  cerebro-spinal  meningitis  affects  chiefly  the  older  children 
and  young  adults,  whereas  posterior  basic  meningitis  affects  almost  exclu- 

sively infants  in  the  first  year  of  life.  The  rashes,  which  are  common  in  the 
former,  are  rare  in  the  latter ;  and  certain  minor  symptoms,  such  as  con- 

junctivitis, deafness,  and  hyperesthesia,  which  are  common  in  "cerebro- 
spinal meningitis,"  are  rare  in  the  disease  of  infants ;  and,  lastly,  the 

cerebro-spinal  form  would  seem  to  be  usually  much  more  acute  and  more 
rapid  in  its  fatal  issue  than  posterior  basic  meningitis. 

Head  retraction,  although  the  most  characteristic  feature  of  posterior 
basic  meningitis,  may  occur  without  any  intracranial  disease.  Reflex  irrita- 

tion from  dentition,  or  from  inflammation  in  the  middle  ear,  may  cause 
marked  head  retraction.  Dyspnoea  also  in  infants,  whether  due  to  disease  in 
the  chest  or  to  fluid  or  solid  tumour,  filling  up  the  abdomen  and  interfering 
with  the  action  of  the  diaphragm,  is  sometimes  associated  with  retraction 
of  the  head,  probably  to  facilitate  the  use  of  the  extraordinary  muscles  of 
respiration.  In  rare  cases  head  retraction  is  an  early  symptom  of  cervical 
caries.  Both  head  retraction  and  rigidity  of  limbs  are  sometimes  seen  with 
chronic  encephalitis  after  injury,  and  also  in  some  cases  of  idiocy. 

Treatment. — In  some  of  the  cases  which  have  recovered,  inunction  of 
unguentum  hydrargyri  has  been  used,  and  it  seems  possible  that  both 
mercury  and  potassium  iodide  may  promote  absorption  of  the  meningeal 
exudation,  an  important  indication  in  this  disease ;  for,  as  already  pointed 
out,  the  mere  mechanical  effects  of  the  exudation  and  the  resulting  adhesions 
may  be  more  serious  than  the  actual  meningitis. 

The  persistent  vomiting  may  be  checked  in  some  cases  by  the  applica- 

tion "of  an  ice-bag  to  the  back  of  the  head  and  neck,  or  minute  doses  of  dilute 
hydrocyanic  acid  may  be  tried.  Every  effort  should  be  made  to  maintain 
nutrition.  If  necessary,  nasal  feeding  must  be  used,  for  complications,  such 
as  diarrhoea  and  broncho-pneumonia,  are  more  likely  to  occur  if  the  infant 
becomes  emaciated.  In  the  prolonged  cases  also  the  occurrence  of  bed-sores 
must  be  guarded  against.     Extract  of  malt  or  cod-liver  oil  is  valuable  in 
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these  cases  and  also  in  convalescence,  for  even  in  the  favourable  cases  there 
is  generally  much  wasting  before  the  subsidence  of  symptoms. 

During  the  last  few  years  attempts  have  been  made  to  treat  this  disease 
surgically ;  and  there  are  some  grounds  for  believing  that  in  cases  where  the 
meningitis  has  subsided,  and  the  continuance  of  symptoms  is  due  to  the 
resulting  hydrocephalus,  surgical  treatment  may  occasionally  be  successful. 
No  good  has  resulted  from  surgical  interference  during  the  early  stage  of 
the  disease ;  but  in  one  case  improvement,  and  in  another  case  a  cure,  has 
been  obtained  by  drainage  of  the  lateral  ventricles  several  weeks  after  the 
onset  of  the  illness.  Recently,  in  accordance  with  the  suggestion  of  Dr. 
Sutherland  and  Mr.  Watson  Cheyne,  attempts  have  been  made  to  establish 
a  permanent  communication  between  the  lateral  ventricles  and  the  subdural 
space,  whence  the  fluid  may  be  removed  by  the  Pacchionian  bodies ;  external 
drainage  is  thus  entirely  avoided.  The  results,  however,  have  been  disap- 

pointing ;  whichever  method  of  drainage  has  been  adopted  there  is  a  tendency 
to  hyperpyrexia,  which  often  proves  fatal  a  few  hours  after  the  operation. 

Whether  surgical  interference  is  advisable  in  any  particular  case  must 
depend  chiefly  upon  the  presence  or  absence  of  symptoms  of  increasing 
hydrocephalus,  and  upon  the  general  condition  of  the  infant.  In  any  case 
it  is  only  right  to  warn  the  parents  that  in  the  majority  of  cases  the  opera- 

tion has  been  followed  by  a  fatal  result  within  a  few  days.  (See  also 

"  Hydrocephalus,"  vol.  v.) 
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Cerebro-Spinal  Fever 

Definition. — An  acute,  infectious  disease,  with  the  clinical  characters 
of  a  cerebro- spinal  meningitis,  recurring  in  epidemics,  and  constantly 
present  in  sporadic  form  in  many  communities.  There  is  associated  with 
it  a  specific  organism — the  diplococcus  intracellularis  of  Weichselbaum. 

Histoey. — The  disease  was  recognised  first  in  1805  in  Geneva  by 
Vieusseaux,  though  previous  to  this,  in  histories  of  epidemics,  cases  are 
described  of  a  similar  character.  In  1806  the  disease  was  recognised  in 
the  United  States,  where  ib  soon  became  widely  prevalent.  Hirsch  divides 
the  outbreak  into  the  following  periods : — 

First,  1805  to  1830 — more  prevalent  in  the  United  States  than  in 
Europe. 

Second,  1837  to  1850 — in  many  parts  of  Europe,  and  in  the  United 
States. 
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Third,  1854  to  1874 — in  many  widely-scattered  districts  in  Europe, 
particularly  in  Sweden,  Germany,  and  Russia.  In  the  United  States  and 
Canada  there  were  very  many  outbreaks. 

Fourth,  1876  to  1884 — limited  outbreaks  in  many  parts  of  Europe,  not 
so  widespread  or  severe  as  in  the  third  period.  In  the  United  States  there 
were  a  few  small  outbreaks. 

We  are  at  present  in  a  fifth  wave  or  period.  Within  the  past  few  years 
there  have  been  epidemics  in  many  places  in  Germany  and  France,  and 
during  the  past  two  years  there  have  been  many  small  epidemics  in  the 
United  States. 

In  the  United  Kingdom  cerebro-spinal  fever  has  never  been  a  very 

serious  or  widespread  disease.  In  an  appendix  to  his  article  in  Allbutt's 
System  Ormerod  gives  a  full  statement  of  the  outbreaks,  few  in  number, 
and  chiefly  in  Ireland.  The  important  epidemics  in  that  country  were  in 
1846,  1866-67,  1885-86,  and  there  was  a  slight  epidemic  in  1890  (Parsons 
and  Little,  B.M.J. ,  June  23,  1900;  and  "A  Discussion  at  the  Royal 
Academy  of  Medicine,"  B.M.J. ,  July  7).  A  few  cases  have  been  reported 
recently  in  England  (Handford). 

It  is  perhaps  most  convenient  to  describe  the  general  character  of  the 
disease  under  the  two  forms  of  the  epidemic  and  sporadic. 

Characters  of  Epidemic  Cerebro-Spinal  Fever. — Few  infections  occur 

in  such  remarkable  waves.  For  long  periods  a  district  or  a  town  may  be  com- 
paratively free ;  then  within  a  few  months  a  large  number  of  cases  are  seen.  A 

second  peculiarity  is  its  occurrence  in  widely-separated  regions,  or  as  isolated 
epidemics  in  places  hitherto  quite  free.  It  may  be  limited  in  a  remarkable 
way  to  special  districts  in  a  city.  A  majority  of  the  epidemics  have 
occurred  in  the  winter  and  in  the  spring,  but  to  this  there  have  been  some 
notable  exceptions.  Villages  and  country  districts  have  suffered  more  than 
towns  and  cities.  While  one  of  the  most  fatal  of  acute  diseases,  cerebro- 

spinal fever  is  not  a  great  pestilence.  Comparatively  few  individuals  are 
attacked  during  periods  of  prevalence,  and  the  general  mortality  may  be 
but  slightly  increased.  On  the  other  hand,  scarcely  any  known  fever  kills 
so  large  a  proportion  of  those  attacked. 

Among  specific  diseases  cerebro-spinal  fever  stands  in  some  points 
close  to  pneumonia.  The  seasonal  relations  are  the  same  in  both,  and  the 
two  diseases  may  prevail  together.  The  abrupt  onset,  the  great  frequency 

of  herpes  in  both,  the  leucocytosis,  "  the  almost  identical  characters  of  the 
fibrino-purulent  exudate  in  the  two  diseases  "  (Netter),  the  frequent  com- 

plication of  pneumonia  in  epidemic  cerebro-spinal  fever  and  of  meningitis 
in  pneumonia,  are  additional  points  of  contact.  The  degree  of  contagion  is 
about  the  same  in  both.  On  the  other  hand,  Leichten  stern,  speaking 

against  the  view  that  the  pneumococcus  is  the  cause  of  epidemic  cerebro- 
spinal fever,  says :  "  Pneumonia  is  a  disease  spread  over  the  entire  earth 

and  appears  at  all  times,  there  being  no  land  immune  from  it.  Epidemic 
meningitis  is  very  rare,  and  in  many  countries  is  still  unknown.  Croupous 
pneumonia  attacks  every  age,  the  disposition  increasing  somewhat  with 
increasing  age ;  epidemic  meningitis  is  a  disease  which  affects  children 
and  young  people ;  beyond  35  there  is  slight  disposition  to  it.  Croupous 
pneumonia  has  a  typical  course  and  a  crisis ;  epidemic  meningitis  has  no 

crisis.     The  complications  of  the  two  diseases  are  different,"  etc. 
Age. — Children  and  young  adults  are  most  frequently  affected.  As  a 

rule  more  than  half  the  cases  are  in  persons  under  ten  years  of  age. 
The  disease  is  probably  mildly  contagious,  in  much  the  same  way  as  is 

pneumonia,  and,  as  in  that  disease,  there  may  be  remarkable  house  epidemics, 
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even  when  the  disease  is  not  prevailing  in  epidemic  form.  I  have  reported 
a  family  in  which  five  cases  occurred  in  rapid  succession  in  one  house 
within  six  weeks. 

Sporadic  Cerebrospinal  Fever. — Very  special  interest  attaches  to 
this  form,  as  through  it  the  disease  is  kept  alive  in  communities,  and 
it  is  possibly  a  quite  widespread  type  of  meningitis  in  young  children. 

According  to  the  Fifty-ninth  Eeport  of  the  Eegistrar- General,  1896,  the 
deaths  from  cerebro- spinal  fever  in  England  from  1877  to  1896,  inclusive, 
only  once  exceeded  50  per  annum.  For  the  decade  ending  1896  there 
were  only  233  cases,  against  406  for  the  previous  decade.  In  Scotland 
there  were  only  six  deaths  from  cerebro- spinal  fever  in  1895,  and  five  in  1896. 
In  Ireland  there  were  76  deaths  in  1896,  and  the  same  in  1897.  In  two 
of  the  large  metropolitan  hospitals  the  figures  were  as  follows: — At  St. 

Bartholomew's,  from  1860,  cases  with  the  diagnosis  of  cerebro  -  spinal 
meningitis  occur  in  the  years  1872,  1888,  1889,  1890,  1892,  1893,  1895, 
1896,  1897 — 21  in  all.  In  many  years  the  word  meningitis  alone  is  used ; 
in  others  the  words  spinal  meningitis  and  meningitis  simplex.  Ormerod 
{Lancet,  i.  1895)  gives  an  exceedingly  interesting  report  on  ten  fatal  cases 
from  this  hospital :  4  of  them  occurred  between  March  and  June  1890,  at 
which  time  epidemic  meningitis  prevailed  in  the  eastern  counties.  At  St. 

Thomas's,  since  1873,  cases  with  the  diagnosis  of  cerebro-spinal  meningitis 
occur  in  the  years  1895  and  1896 — 7  cases  in  all.  In  the  wards  of  the 
Eoyal  Infirmary,  Edinburgh,  there  were,  in  1891,  3  cases  diagnosed  as 
cerebro-spinal  meningitis ;  in  1892,  2  cases  ;  in  1893, 1  case.  If  the  simple 
meningitis  of  children  (posterior  basic)  is,  as  Still  and  others  suppose,  the 
sporadic  form  of  cerebro-spinal  fever,  the  cases  are  quite  common.  Barlow 

and  Lee  (Allbutt's  System)  report  110  cases  from  the  Hospital  for  Sick Children. 

In  the  large  American  cities  the  sporadic  cases  occur  with  greater 
frequency.  At  the  Boston  City  Hospital,  from  1880  to  1896,  there  were 
39  cases  diagnosed  as  cerebro-spinal  meningitis  with  a  mortality  of  59 
per  cent.     It  is  interesting  to  note  that  during  the  first  five  months  of 
1897,  when  an  epidemic  began,  there  were  42  admissions — a  larger  number 
than  in  the  previous  seventeen  years.  That  the  disease  lingers  in  a 
city  indefinitely  after  an  outbreak  has  been  the  common  opinion  of  all 
students  of  the  disease,  and  any  one  who  has  had  a  large  post-mortem 
experience  has  met  with  sporadic  instances  of  extensive  suppurative 
meningitis  which  he  has  not  been  able  to  regard  as  secondary  to  any 
existing  condition.  The  Philadelphia  records  are  interesting  in  this  respect. 
As  collected  by  Stille  from  1863,  the  figures  illustrate  very  well  the  periods 
in  which  there  were  slight  outbreaks — namely,  1864-65  and  1872-73. 
Pepper  completed  the  figures  to  1892,  and  Abbott  has  sent  me  the  figures 
up  to  date.  They  show  from  1884  a  progressive  decline  in  the  number  of 
cases,  which  may  in  part  have  been  due  to  more  careful  diagnosis.  From 
that  year,  when  there  were  124  deaths,  there  was  a  gradual  decline,  and  in 
1891  there  were  only  23  deaths.  From  that  year  the  figures  as  sent  me  by 
Dr.  Abbott  are  as  follows :— 1892,  22  cases;  1893,  35  cases;  1894,  18 
cases ;  1895,  17  cases ;  1896,  -7  cases ;  1897,  10  cases ;  1898,  24  cases ;  1899 
(to  and  including  April  31),  89  cases.  Here,  again,  it  is  interesting  to  see 
how  quickly  the  epidemic  prevalence  of  the  disease  is  manifest.  During 
1898  the  disease  was  not  recognised  as  prevalent  in  Philadelphia.  In  1899 
a  number  of  cases  occurred,  and  the  deaths  during  the  first  four  months 
were  89. 

Bacteriology. — In  1887  Weichselbaum  found  an  organism  in  cases  of 
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cerebro-spinal  meningitis,  resembling  somewhat  the  gonococcus,  which  had 
special  cultural  peculiarities,  and  which  he  regarded  as  the  specific  organism 
of  the  disease.  These  observations  were  confirmed  by  Jaeger  in  1895,  and 
within  the  past  few  years  Councilman,  Mallory  and  Wright,  Netter,  Harris, 
and  others  have  fully  confirmed  his  observations.  The  organism,  which  is 
known  as  the  diplococcus  intracellularis,  or  the  meningococcus,  has  a 
diplococcus  form,  and  in  the  cover  slips  made  from  the  exudate  is  found 
usually  within  the  polynuclear  leucocytes,  many  of  which  are  stuffed  with 
them.  The  organism  stains  with  the  ordinary  reagents  and  is  discoloured 

by  the  Gram  method.  It  grows  best  on  Loffier's  blood  serum,  forming 
"  round,  whitish,  shining,  viscid-looking  colonies,  with  smooth,  sharply- 
defined  outlines,  which  attain  a  diameter  of  one  to  one  and  a  half  milli- 

metres in  twenty-four  hours  "  (Councilman).  It  is  feebly  pathogenic  for 
animals.  Heubner  and  Councilman  have  both  produced  typical  meningitis 
by  inoculating  cultures  of  the  organism  beneath  the  spinal  meninges  of 
goats.  In  chronic  cases  the  organism  may  have  disappeared,  though  we 
have  found  it  as  late  as  the  forty-first  day. 

The  pneumococcus  has  been  found  frequently  in  association  with  it, 
particularly  by  French  observers.  It  was  found  only  once  in  my  series. 
In  a  few  instances  tubercle  bacilli  have  been  found  in  the  cases.  These 

are  probably  instances  of  tuberculous  meningitis  infected  with  the  cerebro- 
spinal fever  during  the  prevalence  of  the  disease.  A  point  of  very  special 

interest  relates  to  the  bacteriology  of  the  simple  meningitis  of  children. 
G.  F.  Still,  in  his  study  of  the  cases  at  the  Great  Ormond  Street  Hospital, 
isolated  a  diplococcus  which  conformed  in  every  particular  with  the  diplo- 

coccus intracellularis.  Confirmatory  observations  have  been  more  recently 
made  by  Thursfield,  and  from  the  clinical  side  by  Saundby.  The  subject  is 
one  which  deserves  further  study. 

Symptoms. — Mode  of  Onset. — Cerebro-spinal  fever  sets  in,  as  a  rule,  with 
great  abruptness,  and  the  patient  complains  of  sudden  headache  or  is 
nauseated  or  becomes  sick  at  the  stomach  while  at  work  or  at  play.  These 
symptoms  may  be  followed  by  a  chill  of  great  severity,  or  in  children  by 
convulsions.  Certain  special  types  of  the  disease  have  been  described 
which  may  be  referred  to  before  the  symptoms  are  discussed  in  detail. 

1.  The  acute  fulminant  form,  which  appears  to  have  been  more  common 
in  the  early  epidemics.  The  patient  may  die  in  from  ten  to  twenty-four 
hours,  or  may  become  comatose  within  a  few  hours  after  the  onset.  Death 
may  occur  before  any  exudate  is  present  on  the  meninges,  and  the  post- 

mortem may  show  only  an  intense  hyperemia. 
2.  The  intermittent  and  remittent  type,  characterised  by  a  marked 

remission  of  the  symptoms  at  the  end  of  a  week  or  ten  days,  and  then  a 
recurrence.  Two  or  more  of  these  intermissions  or  remissions  may  occur 
before  recovery  or  death.     Some  of  the  cases  suggest  a  definite  relapse. 

3.  The  chronic  type,  in  which  the  disease  persists  for  many  weeks,  or 
for  three  or  four  months.  One  of  my  cases  lived  ninety  days.  The  patients 
become  extremely  emaciated,  and  usually  die  from  exhaustion. 

4.  The  abortive  type.  During  the  prevalence  of  epidemics,  writers  have 
described  remarkable  cases,  in  which,  after  an  onset  with  headache,  stiffness 
of  the  neck,  pains  in  the  limbs,  fever,  and  even  slight  delirium,  the 
symptoms  subside  at  the  end  of  twenty-four  hours,  and  in  a  day  or  two  the 
patient  is  quite  well. 

The  symptoms  in  detail  may  now  be  considered. 
Nervous  Symptoms. — Headache  is  one  of  the  earliest  and  most  constant 

features.     It  is  often  of  a  very  intense  character,  usually  frontal,  but  at 
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times  general,  and  of  terrible  severity,  so  that^  the  patient  cries  aloud  or 
screams  at  the  slightest  jar  or  if  any  attempt  is  made  to  move  the  head. 

Backache  is  less  common,  though  at  the  onset  patients  may  complain  of 
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Chart  I. — Type  of  continuous  pyrexia. 

pain  in  the  back  of  the  neck  and  extending  down  the  spine.  It  may  be 
associated  with  spasm  of  the  muscles,  and  any  attempt  to  turn  in  bed  or 
to  straighten  the  spine  causes  great  suffering. 

Eigidity  of  the  neck  and  back  is  rarely  absent.     The  cervical  muscles 
may  be  in  active  spasm,  which  retracts  the  head  so  that  in  extreme  cases  it 
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may  rest  on  the  spine  between  the  shoulder-blades,  and  even  cause  difficulty 
in  swallowing.  Slighter  grades  of  rigidity  and  arching  may  persist  even 
after  the  acute  symptoms  have  passed  away.     Any  attempt  to  lift  the  head 

Chart  II. — A  remittent  type  of  temperature. 

may  cause  pain.  The  rigidity  of  the  back  may  be  of  such  a  grade  that 
the  patient  may  be  lifted  by  the  hand  placed  beneath  the  occiput.  There 
may  be  an  extreme  grade  of  arching  of  the  back,  so  that  the  head,  neck, 
and  trunk  form  a  large  part  of  the  arc  of  a  circle. 

Convulsions  are,  as   mentioned,  common   at    the   onset,  and   may  be 
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extensor  in  character,  resembling  those  of  tetanus.  Irritative  lesions  of  the 
cortical  centres  may  cause  clonic  spasms  of  the  muscles  of  the  arms  or 
contractures  of  one  or  both  legs ;  sometimes  clonic  spasms  of  the  muscles  of 
one  side  of  the  face. 

Paralysis  occurs  most  frequently  in  the  eye  muscles,  though  it  is  not  so 
common  as  in  tuberculous  meningitis.  In  some  epidemics  strabismus  has 
been  a  very  frequent  symptom.  Hemiplegia  may  occur,  and  in  several  of 
our  cases  there  was  a  limpness  amounting  almost  to  paralysis  of  all  the 
limbs.  Paraplegia  is  rare,  but  it  may  occur  early,  even  before  there  are 
any  cerebral  symptoms.  Aphasia  may  come  on  abruptly,  and  in  children 
may  persist  long  after  convalescence. 

Cutaneous  hyperesthesia  is  one  of  the  most  characteristic  features  of 
the  disease.     The  patients  dread  to  be  touched,  and  even  when  comatose 

Chart  III. — An  intermittent  form  of  temperature. 

will  wince  when  the  skin  is  pinched.  It  is  more  marked  than  in  any  other 
form  of  meningitis. 

Psychical  Disturbances. — There  may  be  only  slight  mental  confusion, 
which  rapidly  disappears.  A  very  distressing  feature  of  some  cases  is  the 
retention  of  consciousness  throughout.  A  maniacal  condition  may  occur  at 
the  onset,  to  be  followed  in  twenty-four  or  thirty-six  hours  in  the  severe 
cases  by  a  deepening  coma.  In  other  instances  the  patient  is  apathetic 
and  dull  and  very  difficult  to  arouse.  During  convalescence  the  mental 
processes  may  be  very  slow,  and  in  a  few  cases  delusional  insanity  follows. 

The  Temperature. — The  onset  may  be  afebrile,  and  indeed  a  patient  may 
remain  so  for  three  or  four  days  with  the  symptoms  of  the  disease  well 
marked.  The  temperature  jnay  even  be  subnormal.  This  is  exceptional, 
though  it  was  present  in  two  cases  of  the  sporadic  form.  In  the  very 
chronic  cases,  also,  there  may  be  no  fever  towards  the  close,  or  the  record 

may  be  from  955°  to  97°.  In  the  cases  we  have  had  under  observation 
there  have  been  three  types  of  fever :  first,  a  continuous  pyrexia  closely 
resembling  that  of  typhoid  fever  (Chart  I.) ;  secondly,  a  remittent  type,  with 
wide   daily  excursions   of  from   three  to  even  five  degrees  (Chart    II.) ; 
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thirdly,  an  intermittent  form,  in  which  there  are  daily  paroxysms,  as 
shown  in  Chart  III.  When  chills  occur,  the  picture  in  this  form  may 
resemble  the  intermittent  fever  of  malaria,  but  the  paroxysms  are  longer 
than  those  of  tertian  fever.  An  inverse  type  of  temperature  is  not  un- 

common, in  which  the  morning  record  is  highest. 
The  Pulse. — At  the  onset  it  may  be  slow,  or,  at  any  rate,  not  increased 

in  frequency,  and  even  when  the  temperature  is  as  high  as  103°  the  pulse 
may  not  be  more  than  85  or  90.  Variations  in  the  pulse-rate  during  the 
day  are  common,  and  at  one  visit  the  patient  may  have  a  rapid,  irregular 
pulse  of  120,  and  six  or  eight  hours  later  it  may  be  90  and  regular. 
Even  as  late  as  the  sixteenth  day  of  the  disease,  with  a  temperature  of 

104°,  I  have  known  the  highest  range  of  the  pulse  to  be  from  64  to  72. 
In  a  chronic  case  on  the  fifty-ninth  day  the  pulse  was  64. 

The  Blood. — Leucocytosis  was  present  in  all  of  our  cases.  In  four  the 
first  blood  count  was  made  on  the  third  day,  and  the  leucocytosis  was 
25,900,  14,500,  40,800,  and  32,000  per  cm.  The  first  blood  count  was  made 
on  the  fourth  day  in  four  cases,  and  the  leucocytosis  was  26,240,  31,800, 
19,300,  and  7600  per  cm.  In  only  four  cases  did  the  leucocytes  exceed 
40,000  per  cm.,  and  the  maximum  count  was  on  the  ninth  day  in  a  fatal 
case  47,000  per  cm.  The  leucocytosis  persists  even  in  the  most  protracted 
cases.  In  a  lad  who  died  in  the  twelfth  week  of  the  disease  the  leucocytes 
were  23,000  per  cm.  shortly  before  death.  As  a  rule  there  was  no  special 
reduction  in  the  red  blood  corpuscles.  In  one  case  a  moderate  ansemia 
developed,  and  in  the  fifth  week  the  red  corpuscles  were  only  3,100,000 
per  cm.  In  one  case  the  diplococcus  intracellularis  was  isolated  from  the 
blood  during  life. 

Skin  Lesions. — Herpes  is  as  common  in  cerebro-spinal  meningitis  as  in 
pneumonia,  perhaps  more  so.  It  usually  occurs  on  the  lips  or  nostrils  and 
may  appear  at  the  very  onset.  A  diffuse  erythema  is  not  infrequent  and 
may  be  seen  about  the  chest  or  abdomen,  more  commonly  about  the  joints. 
A  petechial  rash,  which  was  so  common  in  the  early  epidemics  that  the 
disease  had  the  name  of  spotted  fever,  was  present  in  more  than  one-third 
of  our  cases.  It  is  common  on  the  extensor  surfaces,  over  the  lower  part  of 
the  abdomen,  and  about  the  joints. 

Respiratory  Symptoms. — An  acute  coryza  may  occur  at  the  onset.  A 
mucous  discharge  from  the  nostrils  is  not  uncommon,  and  in  a  number  of 
cases  the  diplococcus  has  been  found.  The  breathing  may  be  slow  and 
laboured  or  sighing,  or,  when  pneumonia  is  present,  hurried.  Cheyne-Stokes 
breathing  is  frequently  observed.  The  most  serious  pulmonary  complication 
is  pneumonia,  which  in  many  epidemics  has  been  noted  with  great  frequency. 
Possibly,  as  Councilman  states,  many  of  these  cases  have  been  the  ordinary 
meningitis  associated  with  croupous  pneumonia.  In  the  Boston  epidemic 
there  were  very  few  cases  of  pneumonia.  In  my  series  of  twenty-three  cases 
there  were  three  cases  of  pneumonia.  In  one  of  them  the  widespread  con- 

solidation in  the  lower  lobe  and  the  tubular  breathing,  which  we  thought  to 
be  due  to  pnemonia,  was,  in  reality,  extensive  collapse  of  the  lung. 

Digestive  System. — Nausea  and  vomiting  are  common  symptoms  of  the 
onset,  and  vomiting  may  be  one  of  the  most  distressing  features  throughout. 
The  bowels  as  a  rule  are  constipated.  With  the  progress  of  the  disease  in 
the  more  chronic  cases  the  abdomen  becomes  much  flattened  or  even 

scaphoid.  The  spleen  is  not  constantly  enlarged,  but  in  many  instances  the 
edge  may  be  readily  felt. 

The  Urine. — Febrile  albuminuria  is  common. 
Arthritis. — One  of  the  most  interesting  complications  of  the  disease  is 
vol.  vii  32 
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multiple  arthritis,  which  was  noticed  by  James  Jackson  and  North  in  the 
early  American  epidemics.  It  was  present  in  only  two  of  our  cases.  It 
may,  as  in  Case  VII.  in  our  series,  be  a  multiple  suppurative  arthritis  of  the 
greatest  intensity,  so  that  on  the  fourth  day  of  the  disease  the  patient 
presented  the  picture  of  an  acute  pysemia  of  the  greatest  severity.  There 
was  pus  in  the  knee-joints,  from  which  the  meningococcus  was  isolated.  In 
other  instances  it  is  rather  a  periarthritis,  and  there  is  redness,  swelling,  and 
pain,  but  no  suppuration. 

Special  Senses — Eyes. — Slight  conjunctivitis  is  common.  Photophobia  is 
common.  Randolph  found  seven  cases  out  of  forty  with  strabismus.  The 
optic  disc  was  congested  in  a  large  proportion  of  the  cases,  and  acute  optic 
neuritis  was  found  by  Eandolph  in  six  cases.  Purulent  choroido-iritis  or 
keratitis  may  be  present.  Involvement  of  the  fifth  nerve  at  the  base,  or  of 
the  Gasserian  ganglion,  may  lead  to  keratitis  or  to  a  purulent  infiltration  of 
the  eye. 

Ear. — Suppuration  in  the  middle  ear  and  in  the  labyrinth  not  infre- 
quently leads  to  deafness,  the  most  serious  sequel  of  the  disease  in  children 

as  it  not  infrequently  causes  deaf-mutism.  Moos  found  in  sixty-four  cases 
of  recovery  from  cerebro-spinal  fever  that  55  per  cent  of  the  persons  were 
deaf. 

Diagnosis. — The  following  diseases  may  at  times  resemble  cerebro-spinal 
fever.  (1)  Malignant  small-pox.  The  intensity  of  the  headache  and  back- 

ache, the  early  stupor,  and  the  petechise  may  lead  to  error,  particularly  if 
cerebro-spinal  fever  is  prevailing  at  the  time. 

(2)  Typhoid  fever  with  marked  cerebro-spinal  localisation.  The  more 
gradual  onset,  the  gastro-intestinal  symptoms,  and  the  rose  spots  are  im- 

portant ;  but  probably  the  two  most  valuable  differential  points  are  Kernig's 
sign  and  the  results  of  the  lumbar  puncture.  I  have  seen  cases  in  which  no 
suspicion  whatever  of  typhoid  fever  had  been  entertained  until  the  demon- 

stration of  the  characteristic  lesions  at  autopsy.  There  may  be  the  most 
pronounced  meningitic  symptoms,  retraction  of  the  head,  clonic  spasms  and 
marked  cutaneous  hyperesthesia.  In  a  case  last  year  of  this  character  in  a 
negro  girl  it  was  only  the  onset  of  a  parotitis  that  suggested  typhoid  fever, 
which  was  confirmed  post-mortem.  The  Widal  reaction  may  be  an  important 
aid,  and  we  have  recently  in  cases  of  very  intense  infection  cultivated  the 
typhoid  bacillus  from  the  blood  before  the  Widal  reaction  was  present. 

Stokes'  statement  must  always  be  remembered  in  connection  with  the  acute 
fever.  "  There  is  no  single  nervous  symptom  which  may  not  and  does  not 
occur  independently  of  any  appreciable  lesion  of  the  brain,  nerves,  or  spinal 

cord." 
(3)  Typhus  fever  presents  many  close  similarities  to  cerebro-spinal  fever, 

and  epidemics  of  the  two  diseases  have  coexisted. 
(4)  The  so-called  cerebral  type  of  pneumonia  may  simulate  closely 

cerebro-spinal  fever.  The  sudden  onset  with  a  chill,  the  herpes,  in  children 
the  convulsions  are  most  suggestive,  and  the  meningeal  features  may  so 
dominate  a  case  that  the  pulmonary  condition  is  overlooked.  It  may  be 

difficult  or  impossible  in  a  case  of  pneumonia  with  very  marked  cerebro- 
spinal symptoms  to  say  whether  there  is  actual  meningitis  present  or  not. 

Here  again  the  lumbar  puncture  and  Kernig's  sign  may  be  of  the  greatest value. 

(5)  Influenza  in  a  few  rare  cases  may  simulate  cerebro-spinal  fever. 
Epidemics  of  the  two  diseases  have  coexisted,  and  Netter  thinks  that  the 

cases  of  so-called  "  grippal  meningitis  "  have  been  instances  of  cerebro-spinal fever. 
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Two  important  aids  in  diagnosis  have  been  brought  forward  of  late 
years,  which  are  of  special  importance  in  the  diagnosis  of  the  existence  of 
meningitis. 

Kernig's  Sign. — Within  the  past  three  years  we  have  found  this  of  the 
greatest  possible  assistance ;  and  I  may  say  that  it  has  been  present  in  all 
cases  of  meningitis  in  which  it  has  been  looked  for,  and  it  has  not  been  found 

in  any  case  in  which  meningitis  was  not  present.  To  test  for  Kernig's  sign 
the  patient  should  be  propped  in  bed  in  the  sitting  posture  ;  then  on  attempt- 

ing to  extend  the  leg  on  the  thigh  there  is  contraction  of  the  flexors,  which 
prevents  the  full  straightening  of  the  leg.  The  test  can  be  equally  well 
made  with  the  patient  in  the  recumbent  posture.  The  thigh  is  flexed  at  a 
right  angle  with  the  trunk ;  then  on  attempting  to  extend  the  leg,  if  men- 

ingitis be  present,  it  is  impossible  to  do  so,  and  the  leg  may  remain  at  right 

angles  to  the  thigh,  as  shown  below.  Netter's  explanation  of  the  phenome- 
non is  as  follows  :  "  In  consequence  of  the  inflammation  of  the  meninges  the 

Kernig's  sign,  showing  the  strong  contraction  of  the  flexors  on  attempting  to  extend  the  leg. 

roots  of  the  nerves  become  irritable,  and  the  flexion  of  the  thighs  upon  the 
pelvis  when  the  patient  is  in  the  sitting  posture  elongates  and  consequently 
stretches  the  lumbar  and  sacral  roots,  and  thus  increases  their  irritability. 
The  attempt  to  extend  the  knee  is  insufficient  to  provoke  a  reflex  contraction 
of  the  flexors  while  the  patient  lies  on  his  back  with  the  thighs  extended 

upon  the  pelvis,  but  it  does  so  when  he  assumes  a  sitting  posture." 
Lumbar  Puncture. — Introduced  by  Quincke,  this  has  proved  of  very  great 

value  in  diagnosis,  and  we  are  able  now  to  make  in  many  cases  a  prompt  de- 
cision as  to  the  existence  of  meningitis  and  its  form.  Details  of  the  technique 

are  given  elsewhere  (see  "  Spinal  Cord  ").  It  is  a  simple  and  quite  harmless 
procedure,  and  in  a  majority  of  cases  can  be  done  without  general  anaesthesia, 
or  with_the  aid  of  a  local  freezing  mixture.  In  children,  unless  unconscious, 
it  is  best  to  give  a  few  whiffs  of  chloroform.  In  cerebro-spinal  fever  a  dry  tap 
is  very  rare.  Occasionally  the  needle  may  be  blocked  with  fibrin,  or  a  nerve 
root  may  come  directly  against  the  orifice.  Puncture  in  the  third  or  fourth 
lumbar  space  may  be  negative,  while  from  the  second  the  fluid  may  flow 
freely.  The  technique,  like  other  procedures  of  the  kind,  is  bettered  by 
practice.     In  a  large  proportion  of  all  cases  when  meningitis  is  present  the 
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fluid  is  turbid.  In  rare  instances  clear  fluid  may  be  obtained  when  men- 
ingitis exists,  or  the  fluid  may  be  turbid  at  one  puncture  and  clear  at  the 

next,  or  it  may  become  clear  in  the  remarkable  remissions  of  the  disease.  A 
clear  fluid  may  be  obtained  from  a  puncture  in  the  second  lumbar  interspace, 
while  lower  down  a  turbid  fluid  may  be  withdrawn.  In  a  recent  post-mortem 
the  fluid  from  the  lower  dorsal  and  upper  lumbar  regions  was  clear,  and  that 
from  the  lower  lumbar  and  sacral  regions  of  the  canal  was  turbid,  and  con- 

tained numerous  flocculent  masses.  The  fluid  should  be  allowed  to  flow  into 

a  sterilised  test-tube.  When  the  fluid  is  at  all  turbid  there  is  usually  a 
slight  sediment  and  a  coagulation  of  fibrin.  Cover-glass  preparations  are 
made  either  directly  from  the  turbid  fluid  or,  if  the  turbidity  is  slight  and 
the  cell  elements  few  in  number,  after  it  has  been  centrifugalised.  Cultures 
should  be  prepared  at  the  time  of  making  the  lumbar  puncture  by  allowing 
one  or  two  cubic  centimetres  of  the  fluid  to  flow  on  to  a  Loffler  blood-serum 
medium. 

The  amount  of  fluid  varies  from  a  few  drops  to  130  cc.  Within  certain 
limits  there  is  some  relation  between  the  turbidity  of  the  fluid  and  the 
severity  of  the  symptoms.  In  several  of  our  cases  a  bloody  fluid  was 
removed.  In  acute  cases  the  organisms  are  usually  present  in  large 
numbers  in  the  smears.  The  later  the  disease  the  less  likelihood  there 

is  of  finding  the  diplococcus.  We  have  found  them  as  late  as  the  seventh 
week. 

Diagnosis  of  the  Meningitis  in  Cerebrospinal  Fever  from  other  Forms  of 
Meningitis. — (a)  From  Tuberculous  Meningitis. — The  abruptness  of  onset 
in  cerebro-spinal  fever,  particularly  in  children,  is  a  most  valuable  diagnostic 
point,  as  it  is  in  such  striking  contrast  to  the  slow,  insidious  onset  of  the 
tuberculous  form.  The  cerebral  symptoms  predominate  in  the  tuberculous 
meningitis,  the  spinal  in  the  cerebro- spinal  fever.  As  the  tuberculous  form 
almost  always  invades  the  choroid  plexuses,  there  is  internal  hydrocephalus, 
with  an  increase  of  the  pressure,  so  that  drowsiness  and  coma  are  common. 
One  rarely  sees  in  tuberculous  meningitis,  as  may  be  the  case  with  the  menin- 

gitis of  cerebro- spinal  fever,  a  child  with  well-pronounced  features  of  the 
disease  and  yet  rational  and  able  to  answer  questions.  The  arthritis  and 
the  skin  lesions  are  exceedingly  rare  in  the  tuberculous  form.  The  lumbar 
puncture  in  the  acute  cases  is  of  the  greatest  value.  In  a  large  proportion 
of  all  cases  the  diplococcus  intracellularis  is  found  in  cerebro-spinal  fever. 
The  leucocytosis  is  rarely  so  high  in  tuberculous  meningitis,  nor  is  it 
so  persistent. 

The  simple  meningitis  of  children — the  posterior  basic — which  is  probably 
the  sporadic  form  of  cerebro-spinal  fever,  is  much  more  common  during  the 
first  year  of  life  than  the  tuberculous,  but  equally  common  during  the  second 
year,  and  above  the  second  year  the  tuberculous  form  is  very  much  more 
frequent  (Barlow  and  Lee). 

(b)  From  Fneumococcic  Meningitis. — This  occurs  in  three  groups.  First — 
meningitis  which  is  a  complication  of  lobar  pneumonia.  In  many  cases  the 
condition  is  latent  and  is  recognised  only  post-mortem.  It  is  much  more 
frequent  in  adults  than  in  children.  On  the  other  hand,  the  cerebral  type 
of  pneumonia  with  marked  meningitic  symptoms,  but  without  meningeal 
lesions,  is  most  common  in  children.  In  the  meningitis  of  pneumonia  spinal 
symptoms  are  rare.  Nauwerck,  who  analysed  twenty-nine  cases,  found  the 
convexity  of  the  brain  alone  involved  in  four ;  in  sixteen,  both  cortex  and 
base ;  and  in  seven,  the  cortex,  base,  and  spinal  cord.  In  only  seven  of  the 
cases  was  there  any  rigidity  of  the  neck  muscles.  Strabismus  was  present 
in  one-fifth  of  the  cases,  ptosis  only  once.     As  the  spinal  meninges  are  so 
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rarely  affected,  the  fluid  obtained  by  lumbar  puncture  may  be  negative,  as 
happened  in  a  recent  case  under  my  care. 

Secondly — pneumococcic  meningitis  from  local  infection,  either  from  the 
nose,  from  the  adjacent  sinuses,  from  the  ear,  or  following  an  injury  to  the 
skull,  or  an  operation. 

Thirdly — primary  pneumococcic  meningitis.  This  seems  to  be  much 
more  common  in  France  than  in  either  Great  Britain  or  America.  Of  eight 
cases  of  pneumococcic  meningitis  in  the  pathological  department  of  the 
Johns  Hopkins  Hospital,  only  one  was  primary.  The  diagnosis  of  this 
primary  form  from  sporadic  cases  of  cerebro-spinal  fever  can  only  be  made 
by  the  lumbar  puncture.  The  pneumococcus  can  usually  be  differentiated 
from  the  diplococcus  intracellularis. 

(c)  From  Pyogenic  Meningitis. — This  is  almost  invariably  secondary. 
The  cases  follow  injury,  or  occur  in  connection  with  disease  of  the  ear  or  of 
the  nose  and  its  sinuses.  The  cerebral  symptoms  are  marked,  and  there  is 
rarely  the  characteristic  grouping  seen  in  cerebro-spinal  fever.  The  otitic 
group  of  cases  in  this  series  is  most  important,  and  one  has  constantly  to 
bear  in  mind  the  extraordinary  cerebral  manifestations  that  may  be 
associated  with  otitis  media  in  children.  An  interesting  form  is  what  may 
be  called  the  terminal  variety  of  pyogenic  meningitis.  In  debilitated 
children  and  in  persons  suffering  from  chronic  wasting  diseases  there  may 
be  a  meningitis,  chiefly  basilar,  which  is  due  to  the  streptococci  or  staphylo- 

cocci, and  which  is  very  often  latent  and  occurs  during  the  last  few  days 
or  the  last  week  of  life. 

Prognosis. — Meningitis  in  all  forms,  as  seen  in  ordinary  practice,  is  one 
of  the  most  fatal  of  diseases.  On  the  other  hand,  recovery  from  the 
meningitis  of  cerebro-spinal  fever  occurs  in  a  considerable  proportion  of  all 
cases.  The  mortality  may  be  said  to  be  from  30  to  70  per  cent.  Of  twenty- 
three  cases  under  my  care  in  the  past  few  years,  nine  died.  Recovery  in  a 
case  with  all  the  features  of  a  cerebro-spinal  meningitis  is  in  favour  of  the 
diagnosis  of  this  form.  The  posterior  basic  meningitis  or  simple  meningitis 
of  children  is  also  characterised  by  a  very  considerable  proportion  of 
recoveries — a  point  in  favour  of  the  view  that  it  is  only  a  sporadic  variety  of 
cerebro-spinal  fever. 

Treatment. — Careful  nursing  is  most  important,  as  the  patients  are 
difficult  to  feed  and  there  is  a  marked  tendency  to  bed-sores.  The  diet 
should  be  milk,  albumin  water,  and  meat  broths.  Stimulants  may  be  given 
when  the  heart  gets  feeble,  and  in  some  instances  we  have  used  with  benefit 
the  subcutaneous  infusions  of  salt  solution.  As  a  systematic  treatment  the 

warm  baths,  at  100°  F.,  introduced  by  Aufrecht,  are  perhaps  the  most 
satisfactory.  They  are  given  every  three  hours.  In  the  very  emaciated 
cases,  with  bed-sores,  the  patient  may  be  in  a  continuous  warm  bath.  In 
cases  of  moderate  severity  the  bath  may  be  given  only  three  times  a  day. 

Of  medicines  the  only  one  that  we  have  found  worth  using  is  opium  in 
some  form,  to  allay  the  pain  and  to  quiet  the  delirium  in  the  more  severe 
cases.  Mercury,  the  salicylates,  and  the  bromides  and  iodides  have  been 
extensively  used,  but  it  is  doubtful  whether  they  have  the  slightest  influence 

on  the  course  of  the  disease.  Crede's  silver  ointment,  containing,  so  it  is 
said,  15  per  cent  of  soluble  metallic  silver,  has  been  much  used  by  some  in 
-the  recent  epidemic.  Half  a  drachm  for  a  child  and  a  drachm  for  an  adult 
is  rubbed  into  the  skin  three  times  a  day. 

Has  the  lumbar  puncture  any  therapeutic  value?  On  this  point 
opinions  differ.  Williams  and  Netter  believe  that  beneficial  effects  follow. 
Wentworth,  whose  experience  has  been  very  large,  is  sceptical  on  this  point. 
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In  a  few  instances  I  think  we  have  seen  decided  relief  follow  the  lumbar 
puncture;  and  Netter,  in  papers  more  recent  than  his  article  in  the  Twentieth 
Century  Practice,  has  spoken  most  strongly  in  favour  of  repeated  lumbar 
puncture  as  a  therapeutic  measure.  In  two  instances  in  my  wards  the 
spinal  meninges  were  opened  and  drained.     Both  cases  were  fatal. 

LITERATURE. — In  addition  to  the  references  contained  in  the  text,  the  reader  may 
consult  Leichtenstern.  Deut.  med.  Wochnschr.,  1885,  Bd.  xi.  p.  537. — Weichselbatjm. 
Fortschr.  d.  Med.,  1887,  Bd.  v.  pp.  573  and  620.— Peppek.  Text-Book  of  the  Theory  and 
Tract,  of  Med.,  1893,  vol.  i.  p.  162.— Jaegeb,.  Deut.  med.  Wochnschr.,  1899,  July  20.— 
Rolleston  and  Allingham.   Lancet,  1899,  vol.  i.  p.  889.— Oslee,.    Lancet,  1899,  vol.  i.  p.  1699. 
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Menopause  is  the  time  when  in  the  human  female  the  activity 
of  the  ovaries  finally  ceases.  It  occurs,  as  a  rule,  when  the  woman 
is  about  50  years  old,  and  it  usually  occupies  from  six  to  twelve 
months.  It  is  characterised  by  irregularity  of  the  catamenial  periods, 
sudden  flushings,  some  vertigo,  and  by  many  other  varying  mani- 

festations of  nervous  instability.  The  degree  of  severity  of  these 

symptoms  varies  mainly  with  the  initial  quality  of  the  patient's 
nervous  system,  as  inherited  from  her  parents,  and  in  a  smaller  but  very 
real  degree  with  the  circumstances  of  her  life.  A  woman  who  inherits  a 
good  and  stable  nervous  organisation  and  who  has  also  led  a  rational, 
active,  and  temperate  life,  does  not,  as  a  rule,  suffer  anything  more  than 
slight  or  temporary  discomfort  at  the  menopause.  But  if  she  inherits  an 
unstable  nervous  system  which  is  ready  to  break  down  under  stress  of  any 
kind,  and  if  in  addition  she  has  had  many  worries,  and  has  taken  very  little 
out-door  exercise ;  if  she  has  had  too  little  sleep,  too  little  recreation,  and 
possibly  more  wine  than  she  needs,  the  result  is  frequently  a  more  or  less 
complete  upset  of  her  nervous  equilibrium.  Under  such  conditions  a 
change  from  one  stage  of  development  to  another,  which  should  be  a  normal 
process  giving  no  serious  trouble,  is  transformed  into  a  grave  departure  from 
health  or  even  into  complete  mental  disturbance.  (See  "  Climacteric 
Insanity.") 

The  menopause  is  said  to  be  natural  when  it  has  not  been  caused  by 
operative  interference.  When  the  ovaries  have  been  removed  by  operation 
the  resulting  menopause  is  described  as  artificial.  Here  the  catamenial  loss 

is  arrested  and  the  other  symptoms  of  "  change  of  life  "  are  present,  but 
usually  in  a  more  marked  degree.  The  symptoms  are  more  severe  because 
the  rate  at  which  the  change  in  the  activity  of  the  ovaries  has  been  made  is 
much  more  rapid  than  it  is  in  normal  conditions.  In  a  natural  menopause 
there  is  a  beneficent  absence  of  haste.  The  change  effected  is  spread  over 
many  months,  and  in  a  large  proportion  of  women  it  finds  them  in  good 
general  health  and  with  fairly  well-balanced  nerves.  Whatever  it  is  that 
the  ovaries  have  hitherto  contributed  to  the  general  well-being  of  the 
individual  is  at  the  menopause  lost  by  slow  and  irregular  steps.  Nerves, 
blood-vessels,  and  tissues  have  time,  day  by  day,  to  adjust  themselves  to  a 
new  order  of  things ;  physiological  compensation  is  established ;  and  in  many 
cases  so  perfect  is  the  process  that  the  woman  is  in  better  health  after  the 
menopause  than  she  was  before  it.  She  has  paid  her  tax  to  humanity  and 
she  is  now  free  from  calls  of  that  kind  on  her  strength  and  activity.  But 
in  the  artificial  menopause  the  changes  which  nature  intended  should  be 
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spread  over  months  are  produced  by  the  surgeon  in  half  an  hour,  and  there 
is  in  addition  the  nervous  shock  of  a  capital  operation.  The  patients  have 
usually  also  had.  years  of  suffering  and  have  been  compelled  to  lead  lives 
inconsistent  with  nervous  health  or  stability.  It  is  not  necessary  to  wonder 
at  the  greater  severity  of  the  resulting  symptoms.  Even  in  the  artificial 
menopause,  however,  there  is  a  wide  range  of  variation  in  the  observed 
symptoms,  and  it  would  be  an  exaggeration  to  say  that  in  all  cases  the 
discomforts  are  considerable.  Many  patients  suffer  no  more  after 
ablation  of  their  ovaries  than  women  commonly  do  at  the  natural 
menopause. 

The  physiology  of  menstruation  is  dealt  with  elsewhere  (see  "  Menstrua- 
tion ").  Many  conflicting  theories  have  been  set  forth  as  to  the  exact  share 

taken  by  the  ovaries  and  the  uterus  in  the  production  of  menstruation,  and 
it  cannot  be  said  that  unanimity  of  opinion  has  been  yet  reached.  Prob- 

ably the  truth  is  that  both  uterus  and  ovaries  are  active  agents  and  that 
there  is  some  nervous  mechanism  not  yet  understood  linking  the  two 
together  and  combining  them  for  the  required  physiological  result.  The 
retention  of  one  ovary  or  of  part  of  one  has  sufficed  in  many  cases  to  keep 
up  the  function  of  menstruation.  When  the  uterus  is  removed  and  the 
ovaries  or  one  ovary  is  left,  menstruation  is  arrested,  but  the  other  symptoms 
of  the  menopause  do  not  arise  till  the  time  comes  for  the  ovarian  nerves  to 

pass  into  the  stage  of  quiescence.  There  is  here  a  kind  of  "  fictitious " 
menopause.  There  is  no  menstruation,  but  there  are  none  of  the  symptoms 
of  vaso-motor  and  other  nerve  disturbance  common  in  a  natural  menopause. 
This  is  remarkable  in  view  of  the  fact  that  a  considerable  number  of  cases 

have  been  collected  by  Groodell  in  which,  with  rudimentary  and  quite  un- 
developed uterus  and  no  vagina,  there  have  been  marked  menstrual  molimina 

and  suffering  which  has  only  been  relieved  by  the  removal  of  small  and 

ill-developed  ovaries :  (1)  Can  it  have  been  that  in  these  cases  the  suffering 
was  a  pure  neuralgia  due  to  the  imperfection  of  the  ovaries  rather  than  to 
their  presence  ?  On  the  other  hand,  in  support  of  the  leading  part  played 
by  the  ovaries  we  have  been  told  of  cases  (2)  in  which  menstruation  has 
been  maintained  and  an  artificial  menopause  averted  by  the  transplantation 
of  an  ovary  from  one  woman  to  another  after  the  ablation  of  both  ovaries 
for  disease. 

A  further  important  point  in  what  may  be  called  the  natural  history  of 
the  menopause  is  the  correlation  which  appears  to  exist  between  the 
devolution  of  the  uterus  and  of  the  ovaries.  At  the  menopause  both  these 
organs  are  going  out  of  active  life  into  the  resting  or  passive  condition 
which  heralds  senile  changes.  They  grow  old  together,  but  the  uterus 
apparently  becomes  old  sooner  than  the  ovaries.  It  strikes  work  earlier. 
It  is  exceptional  for  a  woman  to  bear  a  child  after  she  is  44  or  45.  If  she 
conceives  as  late  as  this,  which  she  not  very  rarely  does,  the  chances  are  she 
will  miscarry.  The  ovaries  here  are  at  work ;  they  have  developed  a  germ 
cell  which  has  been  capable  of  being  fertilised,  but  which  is  cast  off  pre- 

maturely. It  may  be  that  the  fault  lies  with  the  fertilised  ovum,  that  its 
vitality  is  poor  and  that  it  dies.  But  it  may  also  be  that  the  uterus  has 
grown  old  and  that  it  is  no  longer  capable  of  going  through  the  cycle  of 
changes  required  in  child-bearing.  The  lower-grade  function  of  menstrua- 

tion outlasts  child-bearing  by  five  or  six  years.  The  ovaries  seem  to 
supply  the  essential  nerve  stimulus,  and  the  uterus  the  changed  mucous 
membrane  through  which  the  blood  exudes. 

The  popular  notion  that  the  menopause  occurs  early  in  those  who  began 
menstrual  life  early,  and  that  thirty  years  is  about  the  general  time  for  the 
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catamenia  to  recur,  seems  to  be  baseless.  It  is  a  myth  that  has  obtained 
widespread  credence  in  spite  of  much  experience  which  is  directly  opposed 
to  it.  The  time  at  which  puberty  arrives  is  partly  a  matter  of  race  and 
climate ;  but  it  is  also  greatly  influenced  by  the  health  and  vigour  of  the 
individual  woman.  In  childhood  and  youth  constitutional  vigour  shows 
itself  by  the  development  of  mind  and  body  being  at  any  given  age  in 
advance  of  what  is  usually  seen.  A  specially  fine  child  of  six  years  of  age 
is  bigger  and  cleverer  than  most  children  are  at  eight  or  nine,  and  so 
onwards  the  same  thing  is  seen  up  to  maturity.  Women  of  exceptionally 
good  physique  develop  not  only  more  perfectly  but  earlier  than  the 
average,  while  those  of  a  distinctly  poor  type  are  behind  their  age  in  time, 
and  are  often  permanently  behind  in  the  quality  of  their  development. 
Many  healthy  young  women,  even  in  England,  begin  to  menstruate  before 
they  are  twelve  and  are  none  the  worse  for  it.  When  nearly  forty  years 
later  they  turn  the  corner  of  mature  life  and  begin  the  downward  path, 
their  vigour  shows  itself  by  keeping  them  younger  than  their  age,  and  they 
do  not  have  the  menopause  even  as  early  as  delicate  women  who  reached 
puberty  at  16  or  17.  The  rule  in  this  respect  is  that  vigour  means  a 
prolongation  of  the  powers  of  mature  life,  and  that  feebleness  goes  with 
late,  difficult,  and  often  painful  menstruation,  and  with  an  early  menopause. 
This  view  accords  with  the  other  fairly  familiar  observation,  that  in  women 
who  have  the  menopause  early  it  usually  lasts  longer  and  is  the  cause  of 
more  serious  discomfort  than  it  is  in  women  who  get  it  at  or  about  50.  In 
exceptional  cases  the  menopause  occurs  in  quite  early  adult  life.  The  writer 
has  seen  it  appear  at  28  and  at  31,  and  has  heard  of  still  earlier  cases. 
Usually  the  subjects  of  extremely  early  menopause  have  either  had  some 
great  shock,  or  a  long  exhausting  illness,  or  menstruation  has  come  on  very 
late  and  has  always  been  scanty  and  irregular.  Occasionally  the  menopause 
immediately  follows  a  parturition,  and  in  this  case  it  is  probably  due  to 
superinvolution  of  the  uterus.  In  profound  anaemia  and  in  many  consti- 

tutional diseases  the  catamenia  are,  as  a  rule,  absent,  but  there  are  in  these 
cases  none  of  the  other  ordinary  symptoms  of  the  menopause,  no  flushes,  no 
nervous  disturbance.  The  patients  lose  nothing  because  they  have  nothing 
to  spare.  It  is  probable  that  the  circulation  is  too  languid  to  respond  to  the 
ovarian  stimulation,  and  that  the  ovaries  themselves  are  not  at  fault. 
When  in  these  cases  the  quality  of  the  blood  is  favourably  changed  by  iron, 
arsenic,  etc.,  the  loss  reappears.  In  the  presence  of  uterine  fibroids,  on  the 
other  hand,  the  menopause  is  often  unduly  postponed.  It  may  be  delayed 
to  55  or  56,  or  even  later,  and  this  in  cases  where  the  patient  is  for  part 
of  each  month  profoundly  anaemic  from  the  severity  of  the  loss  she  has  to 
bear.  Possibly  in  these  cases  the  blood-making  powers  are  above  par,  as 
they  are  thought  to  be  in  haemophilia,  and  that  the  same  abnormal 
nutritional  stimulus  which  leads  to  the  formation  of  the  fibroids  keeps  the 
ovarian  nerves  active  to  an  unusually  late  age.  The  fact  that  the 
menopause  is  so  often  greatly  delayed,  in  the  presence  of  uterine  myomata, 
has  a  practical  bearing  when  considering  the  propriety  of  advising 
hysterectomy  for  menorrhagia  due  to  fibroids  in  a  woman  of  44  or  45.  A 
condition  which  might  be  borne  patiently  for  a  short  time  would  practically 
do  away  with  much  of  the  value  of  life  if  it  is  to  last  for  ten  or  more 

years. 
There  seems  to  be  no  clear  evidence  that  the  ovaries  form  any  "  internal " 

secretion  of  great  nutritive  value,  or  that  they  manufacture  anything  at  all 
comparable  in  importance  with  the  secretions  of  the  thyroid,  pancreas,  or 
suprarenal  capsules.      The  disturbance  seen  at  the  menopause  is  nervous 
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rather  than  nutritional  or  chemical.  It  is  also  more  or  less  temporary  in 
the  great  majority  of  cases,  and  even  the  artificial  menopause  is,  as  a  rule, 
in  time  recovered  from.  As  opposed  to  this  view,  however,  there  is  the 
tendency  to  put  on  flesh,  which  so  often  coincides  with  the  menopause,  and 
which  seems  to  be  directly  related  to  inactivity  or  imperfect  development  of 
the  ovaries.  The  exact  mode  in  which  the  influence  of  the  ovaries  makes 

itself  felt  on  nutrition  is  still  far  from  clear.  Perhaps  the  worst  thing  that 
can  be  said  of  the  menopause  is  that  it  indicates  and  heralds  the  wearing 
out  of  that  part  of  the  organism  which  is  specially  connected  with  the 
maturity  of  the  individual,  and  that  when  wearing  out  begins,  other  signs 
of  the  degeneration  of  tissues  may  not  be  long  in  appearing.  It  seems,  too, 
as  if  the  organs  specially  concerned  with  the  menopause — i.e.  the  ovaries, 
uterus,  and  mammary  glands — are  unusually  prone  to  develop  degenerative 
or  malignant  disease  when  they  approach,  or  have  recently  passed,  the  term 
of  their  active  functional  life.  It  is  useless  to  speculate  as  to  the  meaning 

of  this  till  some  solid  knowledge  has  been  gained  as  to  the'  real  nature  of 
malignant  disease.  It  is  not,  however,  necessary  to  assume  that  the 
menopause  is  the  cause  of  such  disease.  They  may  both  be  results  of  one 
antecedent  condition,  that  of  wearing  out  or  degeneration,  and  they  may 
not  be  in  any  other  way  connected.  Practically,  the  great  proneness  of 
women  near  the  climacteric  to  malignant  disease  should  never  for  a  moment 
be  forgotten.  It  is  the  gravest  of  mistakes  to  attribute  hastily  and  without 
careful  examination  everything  that  is  abnormal  in  women  between  45  and 
50  to  the  menopause,  and  to  ignore  their  great  liability  to  serious  organic 
disease.  Many  precious  lives  are  wasted  every  year  by  assuming  that 
symptoms  which  call  for  most  careful  and  thorough  examination  may  safely 
be  treated  as  of  no  consequence  because  the  menopause  is  probably  at  hand. 
Every  case  of  abnormal  uterine  haemorrhage,  for  instance,  ought  to  be 
studied  as  carefully  in  a  woman  of  47  as  in  one  of  30.  The  menopause 
should  never  be  credited  as  the  effective  cause  of  any  serious  objective 
symptom  in  the  absence  of  direct  and  painstaking  investigation.  The 

diagnosis  of  "change  of  life"  is  a  very  refuge  of  the  destitute  to  the 
indolent  and  ignorant,  and  as  such  it  should  be  shunned  with  care  by  all 
honest  practitioners.  This  is,  however,  consistent  with  admitting,  which 
may  freely  be  done,  that  abnormal  haemorrhage  may  be,  and  often  is,  due 
solely  to  the  irregular  condition  of  the  uterine  circulation  during  the 
menopause.  Vaso-motor  weakness  may  be  the  sole  cause  of  congestion 
which  leads  up  to  serious  haemorrhage.  All  that  is  now  urged  is  that 
organic  disease  should  be  carefully  looked  for,  and  that  the  menopause 
should  not  be  invoked  as  the  sufficient  cause  of  important  symptoms  in  the 
absence  of  careful  examination.  Next  in  importance  to  the  liability  of 
women  at  this  age  to  malignant  disease,  and  to  the  strain  it  puts  upon 
their  nervous  stability,  is  the  fact  that  in  a  large  number  of  cases  the 
menopause  is  associated  with  the  commencement  of  rheumatoid  arthritis. 
Here  again  we  shall  not  be  able  to  trace  the  exact  connection  till  the 
minute  pathology  of  rheumatoid  arthritis  has  been  made  out  much  more 
clearly  than  it  is  at  present.  Whether  the  primary  fault  is  nervous,  or 
nutritional,  or  chemical,  we  do  not  yet  know.  Practically,  it  is  important 
to  be  alert  in  recognising  the  early  and  more  curable  stage  of  this  terrible 

'  disease  and  to  treat  it  seriously  from  the  first.  Many  cases  of  rheumatoid 
arthritis  can  be  absolutely  cured  if  not  neglected  in  the  first  weeks  of 

symptoms.     (See  "  Eheumatoid  Arthritis.") 
Treatment — The   diagnosis    being    made,  and    all    structural    disease 

eliminated,  the  indication  is  to  assist  nature  to  re-establish  nervous    and 
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vascular  equilibrium,  and  for  this,  hygiene,  interpreted  somewhat  broadly,  is 
usually  sufficient. 

The  patient  must  be  instructed  and  encouraged  to  put  a  little  less  than 
hitherto  into  her  system  and  to  take  a  little  more  than  before  out  of 
it.  All  the  organs  of  elimination  must  be  kept  well  up  to  their  work. 
Warm  bathing,  flesh-glove  rubbing,  mild  laxatives,  an  occasional  blue  pill, 
plenty  of  fresh  air,  a  simple  and  somewhat  spare  dietary,  long  nights, 
and  a  little  patience,  are  in  ordinary  cases  all  that  is  wanted.  Alcohol,  even 
in  moderate  doses  and  in  the  mildest  form,  is  much  better  avoided.  When 
a  stimulant  is  really  indicated,  quinine  and  strychnia  with  hydrobromic 
acid  answer  the  purpose  adequately,  and  these  remedies  have  the  merit  of 
not  being  seductive. 

In  cases  of  more  severity,  where  the  vascular  and  nervous  systems  are 
at  all  seriously  disturbed,  mild  purgation  followed  by  a  short  course  of 
bromides  and  a  fairly  long  one  of  Liq.  ferri  perchlor.,  combined  with  Liq. 
amm.  acet.,  will  usually  quickly  give  relief.  In  climacteric  melancholia 

good  results  seem  to  follow  far  more  quickly  from  eliminating  agents — 
especially  from  pil.  hydrar.,  in  moderate  doses  every  other  night,  and  a 
saline  every  morning,  for  ten  or  twelve  days — than  from  tonics.  In  all  grave 
cases  of  nervous  disturbance  at  the  climacteric  it  should  be  borne  in  mind 

that  many  things  often  conspire  with  the  menopause  to  break  down  the 
equilibrium  of  the  nervous  system  even  of  the  educated  and  comfortable 
classes.  The  mother  of  a  large  family  has  by  no  means  a  very  easy  life 
when  she  is  about  50.  Her  growing-up  children,  even  if  in  all  important 
respects  satisfactory  and  dutiful,  often  work  her  much  harder  than  as 
nursery  children  they  did  twenty  years  earlier.  She  has  many  to  think 
for  and  to  suit.  The  house  is  rarely  quiet ;  each  son  and  daughter  brings 
friends :  the  duty  of  combining  all  the  party  and  making  the  domestic 

machine  move  on  oiled  wheels  is  the  mother's.  The  constant  large  parties 
at  meals  are  a  fatigue.  The  family  holidays  give  her  no  rest.  It  is 
more  trying  to  carry  on  life  in  lodgings  or  in  a  country  house 
than  at  home,  with  a  larger  party  and  often  fewer  servants.  For  a  patient 
so  placed  there  is  absolutely  nothing  so  good,  when  she  wants  it  and  when 
it  is  possible  to  order  it,  as  a  real  holiday,  away  from  her  family,  and  with 
no  duties  and  no  housekeeping.  A  month  at  Buxton  or  any  similar  place, 
under  conditions  of  absolute  rest,  is  of  the  greatest  value.  Where  getting 
away  from  home  is  impossible,  as  it  too  often  is,  the  patient  should  be 
induced  to  follow  for  a  time,  say,  two  or  three  months,  definite  rules  of  life, 
which  should  include  at  least  two  hours  of  complete  quietness  and  solitude 
each  day,  long  nights,  and  three  or  four  large  warm  baths  each  week.  Our  aim , 
is  to  find  the  conditions  which  favour  or  permit  the  readjustment  of  the 
nervous  and  vascular  equilibrium,  knowing  that  in  almost  all  cases  nature 
will  accomplish  this  if  not  hindered  by  interfering  circumstances. 
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